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© 1993 Advanced Micro Devices, Inc. 


Advanced Micro Devices reserves the right to make changes in its products 
without notice in order to improve design or performance characteristics. 


This publication neither states nor implies any warranty of any kind, including but not limited to implied warrants of merchantability or fitness 
for a particular application. AMD® assumes no responsibility for the use of any circuitry other than the circuitry in an AMD product. 


The information in this publication is believed to be accurate in all respects at the time of publication, but is subject to change without notice. 
AMD assumes no responsibility for any errors or omissions, and disclaims responsibility for any consequences resulting from the use of the 
information included herein. Additionally, AMD assumes no responsibility for the functioning of undescribed features or parameters. 


Trademarks 
AMD and the AMD logo are registered trademarks of Advanced Micro Devices, Inc. 
ExpressROM, Flasherase and Flashrite are trademarks of Advanced Micro Devices, Inc. 


Product names used in this publication are for identification purposes only and may be trademarks of their respective companies. 


Advanced Micro Devices continues to be at the forefront of non-volatile memory technology. Our 
technology leadership is evidenced by the world’s fastest and highest density EPROMs. 


Our CMOS EPROM product portfolio is the broadest available. Today we offer EPROM densities 
ranging from 64K to 4 Megabit in both ceramic windowed and plastic one-time-programmable 
packages. Our superior EPROM process technology yields access times as fast as 35 ns 
enabling you to maximize system performance based on today’s high speed microprocessors. 
Furthermore, we have expanded our product service by providing ExpressROM™ memories. 
These preprogrammed and fully tested devices provide users with a cost-effective alternative to 
EPROMs without the long lead-time associated with ROMs. 


We are now proud to announce a family of true Low Voltage EPROMs to complement our product 
offering. Our low voltage product family consists of 1 Megabit and 2 Megabit devices with speeds 
of 120 ns and 150 ns respectively. The voltage range has been extended to make them suitable 
for systems that have regulated power supplies (3.0 V to 3.6 V) and those that are battery 
powered (2.7 V to 3.6 V). We have also expanded our package portfolio to include Thin Small 
Outline Packages (TSOP). 


There has never been a better time to take advantage of AMD's family of non-volatile memories. 


Walid Maghribi 


Vice President and General Manager 
Non-Volatile Memory Division 
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Non-Volatile EPROM Memory Products 


Non-Volatile Memory 
Products 


UV EPROMs ExpressROM™ 
OTP EPROMs Devices 


Introduction 


The Non-Volatile Memory Division manufactures a broad range Anew concept from AMD is the ExpressROM device. These 
of high performance memory products. These products include — are quick-turn ROMs produced from EPROM wafers. Lead 


traditional windowed EPROMs, plastic OTP EPROMs, and times of these devices are typically half that of ROMs. 
ExpressROM devices. They offer the system designer an oo 

extensive choice of economical alternatives for program AMD is committed to leadership in high-performance CMOS 
storage. non-volatile memories. These products offer industry-leading 


speeds and densities that will contribute to the competitive 


AMD's EPROM offerings are manufactured using advanced advantages of your design. 
CMOS process technology yielding access times as fast as 

35 ns. Product densities range from 64K to 4 megabits. 

Designers challenged with extending useful battery life in 

portable applications will appreciate the 3 Volt EPROM product 

family. All EPROM products are offered in windowed ceramic 

and One-Time Programmable (OTP) plastic packages. 


Non-Volatile EPROM Memory Products 


<1 amp 


UV EPROMs 


OTP EPROMs 


Am27C64 Am27C128 Am27C256 Am27C512 
Am27H256 
1024K 2048K 4096K 
Am27C010 Am27C020 Am27C040 
Am27C1024 Am27C2048 Am27C400 
Am27H010 Am27LV020 Am27C4096 
Am27LV010 Am27LV020B 
Am27LV010B 


UV EPROMs & OTP EPROMs 


Pin Count 
Part Access Temp Package (DIP/PLCC) 
Number Organization Time (ns) Range' Type? (TSOP) 


Am27C64-55 
Am27C64-70 
Am27C64-90 
Am27C64-120 
Am27C64-150 
Am27C64-200 
Am27C64-255 
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Am27C128-55 
Am27C128-70 
Am27C128-90 
Am27C128-120 
Am27C128-150 
Am27C128-200 
Am27C128-255 
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Am27H256-35 
Am27H256-35V05 
Am27H256-45 
Am27H256-55 
Am27H256-70 
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Am27C256-55 
Am27C256-70 
Am27C256-90 
Am27C256-120 
Am27C256-150 
Am27C256-200 
Am27C256-255 


Notes: see page 1-8 
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Am27C080* 
Am27C800* 


Supply 
Voltage 


5V+ 5% 
5V+10% 
5V+10% 
5V+10% 
5V+10% 
5V+10% 
5V+ 5% 


5V+ 5% 
5V+10% 
5V+10% 
5V+10% 
5V+10% 
5V+10% 
5V+ 5% 


5 V+ 10% 
5V+ 5% 
5 V+10% 
5 V+ 10% 
5 V+ 10% 


SV+t 5% 
5 V+ 10% 
5 V+10% 
5 V+ 10% 
5 V+ 10% 
5 V+ 10% 
S5V+ 5% 
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UV EPROMs & OTP EPROMs (Cont.) 


Pin Count 
Part Access Package (DIP/PLCC) Supply 
Number Organization Time (ns) Type? (TSOP) Voltage 


Am27C512-75 
Am27C512-90 
Am27C512-120 
Am27C512-150 
Am27C512-200 
Am27C512-255 


Am27H010-45 
Am27H010-45V05 
Am27H010-55 
Am27H010-70 
Am27H010-90 
Am27H010-90V05 


Am27C010-105 
Am27C010-120 
Am27C010-150 
Am27C010-200 
Am27C010-255 


Am27LV010-120 
Am27LV010-150 
Am27LV010-200 
Am27LV010-250 
Am27LV010-300 


Am27LV010B-150 
Am27LV010B-200 
Am27LV010B-250 
Am27LV010B-300 


Am27C1024-85 
Am27C1024-90 
Am27C1024-120 
Am27C1024-150 
Am27C1024-200 
Am27C1024-255 


Am27C020-120 
Am27C020-150 
Am27C020-200 
Am27C020-250 
Am27C020-255 


Am27LV020-150 
Am27LV020-200 
Am27LV020-250 
Am27LV020-300 


Am27LV020B-200 
Am27LV020B-250 
Am27LV020B-300 


Am27C2048-105* 
Am27C2048-120 
Am27C2048-150 
Am27C2048-200 
Am27C2048-250 
Am27C2048-255 


Notes: see page 1-8 


64K x 8 
64K x 8 
64K x 8 
64K x 8 
64K x 8 
64K x 8 


128K x 8 
128K x 8 
128K x 8 
128K x 8 
128K x 8 
128K x 8 


128K x 8 
128K x 8 
128K x 8 
128K x 8 
128K x 8 


128K x 8 
128K x 8 
128K x 8 
128K x 8 
128K x 8 


128K x 8 
128K x 8 
128K x 8 
128K x 8 


64K x 16 
64K x 16 
64K x 16 
64K x 16 
64K x 16 
64K x 16 


256K x 8 
256K x 8 
256K x 8 
256K x 8 
256K x 8 


256K x 8 
256K x 8 
256K x 8 
256K x 8 


128K x 8 
128K x 8 
128K x 8 


128K x 16 
128K x 16 
128K x 16 
128K x 16 
128K x 16 
128K x 8 
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3.3 V+ 10% 
3.3 V+ 10% 
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2.7V-3.6V 
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UV EPROMs & OTP EPROMs (Cont.) 


Pin Count 
Part Access Package (DIP/PLCC) Supply 
Number Organization Time (ns) Type? (TSOP) Voltage 


5V+10% 
5V+ 5% 
5V+10% 
5 V+ 10% 
5 V+ 10% 
5Vi 5% 


Am27C040-120 512K x 8 
Am27C040-125 512K x 8 
Am27C040-150 512K x 8 
Am27C040-200 512K x 8 
Am27C040-250 512K x 8 
Am27C040-255 512K x 8 


rt For Fe 
vU VU 
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5V+ 5% 
5V+10% 
5 V+10% 
5V+10% 
5V+ 5% 


Am27C400-125 512K x 8/256K x 16 
Am27C400-120 512K x 8/256K x 16 
Am27C400-150 512K x 8/256K x 16 
Am27C400-200 512K x 8/256K x 16 
Am27C400-255 512K x 8/256K x 16 


QON00 


Am27C4096-125 256K x 16 
Am27C4096-120 256K x 16 
Am27C4096-150 256K x 16 
Am27C4096-200 256K x 16 
Am27C4096-250 256K x 16 
Am27C4096-255 256K x 16 


5V+ 5% 
5V+10% 
5V+10% 
5 V+ 10% 
5 V+10% 
5V+t 5% 


0 UD 
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5Vt 5% 
5V+10% 
5V+10% 
5V+10% 
5 V+ 10% 
5Vt 5% 


Am27C080-105* 1 Megabit x 8 
Am27C080-120* 1 Megabit x 8 
Am27C080-150* 1 Megabit x 8 
Am27C080-200* 1 Megabit x 8 
Am27C080-250* 1 Megabit x 8 
Am27C080-255* 1 Megabit x 8 
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5V+t 5% 
5V+10% 
5V+10% 
5 V+ 10% 
5V+10% 
5V+t 5% 


Am27C800-125* | 1 Megabit x 8/512K x 16 
Am27C800-120* | 1 Megabit x 8/512K x 16 
Am27C800-150* | 1 Megabit x 8/512K x 16 
Am27C800-200* | 1 Megabit x 8/512K x 16 
Am27C800-250* | 1 Megabit x 8/512K x 16 
Am27C800-255* | 1 Megabit x 8/512K x 16 


“Contact the local AMD sales office for the availability of this device. 
Notes: see page 1-8 
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AMD 4 


ExpressROM 


Devices 


128K 256K 512K 1024K 2048K 4096K 


Am27X64 Am27X128 Am27X256 Am27X512 Am27X010 Am27X020 Am27X040 
Am27X1024 Am27X2048 


ExpressROM Devices 


Part Access Temp Package Pin Count Supply 
Number Organization Time (ns) Range' Type? (PDIP/PLCC) Voltage 


Am27X64-90 8K x 8 C, | P, 5 V+ 10% 
Am27X64-120 8K x 8 _| ; 5 V+ 10% 
Am27X64-150 8K x 8 ,t , 5 V+10% 
Am27X64-200 8K x 8 a ‘ 5V+10% 
Am27X64-255 8K x 8 _t ; 5V+t 5% 


Am27X128-90 16K x 8 5V+10% 


Am27X128-120 16K x 8 , , 5 V+ 10% 
Am27X128-150 16K x 8 , 5 V+ 10% 
Am27X128-200 16K x 8 ’ ’ 5V+10% 


Am27X128-255 16K x 8 5V+t 5% 


Am27X256-90 32K x 8 5V+10% 


Am27X256-120 32K x 8 ' ; 5 V+ 10% 
Am27X256-150 32K x 8 ; 5 V+ 10% 
Am27X256-200 32K x 8 , ; 5 V+10% 


Am27X256-255 32K x 8 5V+ 5% 


Am27XH256-45 
Am27XH256-55 
Am27XH256-70 


32K x 8 
32K x 8 
32K x 8 


5V+10% 
5V+10% 
5V+10% 


Am27X512-90 64K x 8 5 V+ 10% 


Am27X512-120 64K x 8 , ’ 5 V+10% 
Am27X512-150 64K x 8 ‘ 5 V+ 10% 
Am27X512-200 64K x 8 : : 5 V+ 10% 


Am27X512-255 64K x 8 5V+t 5% 


Am27X010-105 128K x 8 5V+ 5% 


Am27X010-120 128K x 8 , ' 5V+10% 
Am27X010-150 128K x 8 ; 5V+10% 
Am27X010-200 128K x 8 ‘ , 5 V+ 10% 


Am27X010-255 128K x 8 


5V+ 5% 


Am27XH010-55 
Am27XH010-70 
Am27XH010-90 


128K x 8 
128K x 8 
128K x 8 


5V+10% 
5V+10% 
5 V+ 10% 


OOO OOOoOoO O0000 HOO OGOOOoO OoOoOoOooo Aooonhd 
VV0VU VUVVVU VUVVVVU jVDVVV VDVIVVVG VVVVVU jVDvVV VU 
je 46¢€488 Cecec 466 466646 C4eCec £4666 


Notes: see page1-8 
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ExpressROM Devices (Cont.) 


Part Access Temp Package Pin Count Supply 
Number Organization Time (ns) — Type? (PDIP/PLCC) Voltage 


Am27X1024-120 64K x 16 5V+10% 
Am27X1024-150 64K x 16 5 V+ 10% 
Am27X1024-200 64K x 16 5 V+ 10% 
Am27X1024-255 64K x 16 5V+t 5% 


0 
[ 


a. G G 


5 V+ 10% 
5 V+ 10% 
5 V+ 10% 
5V+ 5% 


Am27X020-125 256K x 8 
Am27X020-150 256K x 8 
Am27X020-200 256K x 8 
Am27X020-255 256K x 8 


5 V+ 10% 
5 V+ 10% 
5 V+ 10% 
5V+ 5% 


Am27X2048-125 128K x 16 
Am27X2048-150 128K x 16 
Am27X2048-200 128K x 16 
Am27X2048-255 128K x 16 


c. c, a a a 


5 V+ 10% 
5 V+ 10% 


Am27X040-150 512K x 8 
Am27X040-200 512K x 8 


ON ANNNQN 2NNQD 20090 


v0 vVUVVVUG iVUVUVVUG VUVUV 


Notes: 
1. Temperature Range 
C = Commercial (0°C to 70°C) 
| = Industrial (-40°C to +85°C) 
E = Extended Commercial (-55°C to +125°C) 
M= Military (-55°C to +125°C) most products available in both APL and DESC versions. 


2. Package Type 
D = Ceramic DIP 
L = Rectangular Ceramic Leadless Chip Carrier 
P = Plastic DIP 
J = Rectangular Plastic Leaded Chip Carrier 
E = Thin Small Outline Package — standard pin-out 
F = Thin Small Outline Package — reverse pin-out 
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INSIDE AMD’S CMOS EPROM 
TECHNOLOGY 


TECHNOLOGY DESCRIPTION 


AMD’s CMOS EPROM memories use standard CMOS periphery with an n-channel 
floating-gate memory array. The output buffers of the devices are designed to be 
compatible with both TTL and CMOS circuits. An n-channel pull-down and a p-channel 
pull-up provide full rail-to-rail switching of the outputs. The CMOS technology also 
allows very low standby power dissipation: 1.0 mA maximum TTL standby and 

100 pA maximum CMOS standby currents. 


Figure 1 shows a cross-section of a basic inverter. The gates consist of polysilicon; 
the other connections are made with metal. The technology used for the periphery 
transistors is CMOS (Complementary MOS) technology which combines n and p 
channel devices on the same silicon. In this case, a non-epitaxial p-type substrate is 
used for the n-channel transistors and a deep diffused n-well is used for the p-channel 
transistors. 


The fabrication of CMOS EPROM memories is a complex process where every step 
must be rigorously monitored and controlled. This complex processing is heavily 
dependent on the following underlying technologies: 


Photolithography 

The photo or masking technology is key to the manufacturing of integrated circuits (ICs). 
It allows the same circuits to be printed hundreds of times on the same wafer. It is also 
inherent to the patterning of the various structures on the wafer necessary to the 
fabrication of the ICs. Today, with the improved capability of wafer steppers, AMD’s 
EPROM products are manufactured on geometries of one micron and below. 


Figure 2-1 CMOS Inverter Cross-Section 


p-substrate 


17061A-1 
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lon Implantation 

lon implantation provides precision dopant control that is so critical for the manufactur- 
ing of AMD’s EPROM products on sub-micron technology. lon implantation equipment is 
a combination of mass spectrometry, linear acceleration, high resolution, current 
integration, ion beam scanning and high vacuum technologies. This process uses 
charged dopant atoms that are accelerated by an electric field and are implanted into 
the silicon wafer at a depth determined by the acceleration energy. 


Diffusion 

The furnace operations are required for silicon oxidation and driving in dopants. 
Oxidation cycles are used to grow the gate and isolation oxides inherent to the fabrica- 
tion and operation of the MOS transistors. Drive cycles are used to diffuse the dopant 
material into the silicon to give the desired profile and depth. 


Thin Films 

Thin films deposited on the silicon include: polysilicon for gate electrodes and intercon- 
nection, interlayer dielectrics, metal layers for interconnection and passivation layers to 
seal the topside. 


AMD EPROM Technology 


The manufacturing technology for AMD’s EPROM products involves a complex combi- 
nation and blending of the previously mentioned processes. Each processing step 
requires a tremendous level of development, optimization and control. Before any new 
product is put into manufacturing, it must satisfy AMD’s commitment to customer 
satisfaction, quality and reliability. To meet these standards, every new process and 
new product must pass many rigorous requirements. These requirements are outlined in 
greater depth in the reliability section. 


The AMD EPROM products are being built on the CS19/19A family of technologies. 
These technologies are all based on a double-poly, single-metal n-well CMOS process. 
This process has been optimized for high density as well as high performance non-vola- 
tile memory devices. The basic features of this family of technologies are: 


@ n-well CMOS 


@ non-epitaxial, grounded substrate 
™ double-poly, single-metal 


CS19 CS19A 
@ minimum feature (microns) 1.0 0.85 
@ gate length (Leff) (microns) 0.9 0.7 
@ gate oxide (Angstrom) 190 190 
@ contacts (microns) 1.0 0.85 
@ metal pitch (microns) 3.0 ca 4 
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Csi9 


This is a 1.0 um minimum feature conventional technology and is used to manufacture 
the low density and high speed EPROM products offered by AMD. 


CS19A 


This is an 0.85 um minimum feature conventional technology and is used to manufac- 
ture the medium to high density EPROM products and the family of low voltage EPROM 
products offered by AMD. 


UV-ERASABLE TECHNOLOGY 


AMD’s CMOS EPROM technology is based upon the concept of stored charge. The 
charge is stored on a floating gate, that is a gate that has no connection to the rest of 
the circuit. The storage transistor actually has two gates: one that floats, and the other 
that acts as a control gate. The control gate is used to establish the field across the 
floating gate (see Figure 2). 


Floating-Gate MOS Transistor 


Control Gate a : 


Floating Gate ra 


17061A-2 


Hot electron injection is used for programming EPROM devices. With this scheme, a 
bias is set up between the source and drain of the transistor, and between the control 
gate and the substrate (see Figure 3). The channel is pinched off, and a strong current 
flows. Because of the high fields, the electrons are hot. The two fields (source-to-drain, 
and substrate-to-control-gate) combine to form a field in a diagonal direction, but 
because of the oxide barrier, electrons cannot flow in that direction. Occasionally, 
electrons acquire enough energy to cross the barrier in the shortest direction—from the 
channel to the floating gate. This is referred to as hot electron injection. 


Once an electron is on the other side of the oxide, it is on the floating gate, with no 
conductive path to get off. It is therefore effectively trapped and remains there. During 
programming, large fields are set up so that a significant number of electrons are 
injected. 


Erasing these devices requires exposure to ultraviolet light. The energy from the 
ultraviolet light causes the electrons to cross back over the oxide barrier thereby erasing 
the device. For this to happen, the device package must have a window that lets the 
ultraviolet light pass through. 


The program and erase mechanisms of all of AMD’s EPROM products are fundamen- 
tally identical irrespective of the type of technology (CS19 or CS19A) used. 
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Figure 2-3. Programming by Hot-Electron Injection 
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Erasing AMD EPROMs 

In order to clear all locations of their programmed contents, it is necessary to expose the 
EPROM to an ultraviolet light source. A dosage of 15 W sec/cm? is required to com- 
pletely erase an EPROM. This dosage can be obtained by exposure to an ultraviolet 
lamp—wavelength of 2537 A—with intensity of 12,000 W/cm? for 15 to 20 minutes. The 
EPROM should be directly under and about one inch from the source and all filters 
should be removed from the UV light source prior to erasure. 


It is important to note that the EPROM, and similar devices, will erase with light sources 
having wavelengths shorter than 4000 A, although erasure times will be much longer 
than with UV sources at 2537 A. Nevertheless, the exposure to fluorescent light and 
sunlight will eventually erase the EPROM and exposure to them should be prevented to 
realize maximum system reliability. If used in such an environment, the package window 
should be covered by an opaque label or substance. 


Programming AMD EPROMs 


Upon delivery, or after each erasure, the EPROM has all bits in the “ONE,” or HIGH 
state. “Zeros” are loaded into the EPROM through the procedure of programming. 


The programming mode is entered when 12.75 V + 0.25 V is applied to the Vee pin, CE 
is at Vi and OE is at Vin. For programming, the data to be programmed is applied in 
parallel to the data input-output pins. 


The Flashrite™ programming algorithm reduces programming time by using an initial 
100 ps pulse followed by a byte verification operation to determine whether the byte has 
been successfully programmed. If the data does not verify, an additional pulse is applied 
for up to a maximum of 25 pulses. This process is repeated while sequencing through 
each address of the EPROM. 


The Flashrite programming algorithm programs and verifies at Vcc = 6.25 V and Vpp = 
12.75 V. After the final address is completed, all bytes are compared to the original data 
with Vcc = Vee = 5.25 V. 
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ESD 

Every pin on the device is protected against electrostatic discharge (ESD), a formal 
name for static electricity shocks. Output pins rely on the large output drivers as 
protection. Inputs normally do not have large drivers, so a circuit must be added for 
input protection. In addition to ESD protection, these input protection circuits also help 
provide clamping against negative overshoot. 


AMD CMOS EPROMs make use of ESD protection circuits as shown in Figures 4a 
through 4c. Most input pins use the circuit in Figure 4b. On output pins the ESD 
protection circuit has been modified as shown in Figure 4c. 


Figure 2-4 ESD Protection: a. New Version; b. Standard; c. Output Pins 
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Latch-Up 

All of AMD’s CMOS devices are guaranteed to endure a current pulse of 100 mA into or 
out of the pin without inducing latch-up; most devices can actually withstand over 200 
mA. Since AMD’s CMOS EPROMs have true CMOS outputs, hot insertion is not 
recommended. 


Latch-up may occur as a result of parasitic bipolar transistors between the n-channel 
and p-channel devices (see Figure 5a). These transistors form a parasitic Silicon 
Control Rectifier (SCR) (see Figure 5b), which turns ON when triggered, conducting 
large amounts of current. It is usually impossible to shut OFF without removing all the 
power from the device. The amount of current drain is so high that it can either overload 
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Figure 2-5 
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a power supply or, if the power supply can supply huge amounts of current, destroy the 
device. 


Latch-up is normally triggered by an input or output at a voltage significantly above Vcc 
or below ground, with enough current drawn to cause the SCR to turn on. This condition 
usually occurs when hot-socketing a part; i.e., plugging a part into a powered-up board 
or inserting a board into a powered-up system. When this happens, the inputs and Vcc 
power up uncontrolled, and there is a risk of latch-up. 


For CMOS outputs, the SCR is an intrinsic part of the CMOS structure and cannot be 
eliminated. The SCR must be made as difficult as possible to turn ON by using guard 
rings and very carefully laying out input and output circuits. 


Latch-Up Mechanism: a. Cross-Section; b. Equivalent Schematic 


R n-well 
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System Applications 

During the switch between active and standby conditions, transient current peaks are 
produced on the rising and falling edges of Chip Enable. The magnitude of these 
transient current peaks is dependent on the output capacitance loading of the device. At 
a minimum, a 0.1 wF ceramic capacitor (high frequency, low inherent inductance) should 
be used on each device between Vcc and GND to minimize transient effects. In 
addition, to overcome the voltage drop caused by the inductive effects of the printed 
circuit board traces on EPROM arrays, a 4 uF bulk electrolytic capacitor should be used 
between Vcc and GND for every eight devices. The location of the capacitor should be 
as close to where the power supply is connected to the array. 


SUMMARY 


By concentrating on the needs of CMOS users, AMD has developed industry-leading 
CMOS technology that can provide cost-effective EPROMs of unsurpassed quality, 
reliability and performance. AMD provides value through: 


@ Robust technology and circuit design which 
— Does not generate high current transients, and 
— Has high immunity to system noise 
@ An extremely broad offering of products: 
— 64K through 4 Mbit commodity EPROM densities 
— High-speed family with access times as fast as 35 ns 
— Low-voltage products 
e Regulated (3.0 V — 3.6 V) 
e Unregulated (2.7 V — 3.6 V) 


This note has detailed many of the aspects of the technology that make it superior to 
other alternatives. This, together with the information in the individual data sheets, 
qualification books, and a crew of applications engineers, should provide answers to 
your questions as you make use of AMD’s CMOS EPROM technology. 
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Am27C64 


64 Kilobit (8,192 x 8-Bit) CMOS EPROM 


DISTINCTIVE CHARACTERISTICS 
@ Fast access time 
— 45ns 
m@ Low power consumption 
— 20 pA typical CMOS standby current 
JEDEC-approved pinout 
Single +5 V power supply 
+10% power supply tolerance available 


100% Flashrite™ programming 
— Typical programming time of 1 second 


GENERAL DESCRIPTION 


The Am27C64 is a 64-Kbit ultraviolet erasable program- 
mable read-only memory. It is organized as 8K words by 
8 bits per word, operates from a single +5 V supply, has 
a Static standby mode, and features fast single address 
location programming. Products are available in win- 
dowed ceramic DIP and LCC packages as well as plas- 
tic one time programmable (OTP) PDIP, and PLCC 
packages. 


Typically, any byte can be accessed in less than 45 ns, 
allowing operation with high-performance microproces- 
sors without any WAIT states. The Am27C64 offers 


separate Output Enable (OE) and Chip Enable (CE) 
BLOCK DIAGRAM | 


o—> Vcc 
o—> Vss 
OE Output Enable 
— Chip Enable 
oe and 
PGM Prog Logic 


Y 
Decoder 
A0O—-A12 
Address 
Inputs X 


Decoder 
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@ Latch-up protected to 100 mA from —1 V to 
Vec+1V 
@ High noise immunity 
@ Versatile features for simple interfacing 
— Both CMOS and TTL input/output 
compatibility 
— Two line control functions 


@ Standard 28-pin DIP, PDIP, 32-pin LCC and 
PLCC packages 


controls, thus eliminating bus contention in a multiple 
bus microprocessor system. 


AMD’s CMOS process technology provides high speed, 
low power, and high noise immunity. Typical power con- 
sumption is only 80 mW in active mode, and 100 pW in 
standby mode. 


All signals are TTL levels, including programming sig- 
nals. Bit locations may be programmed singly, in blocks, 
or at random. The Am27C64 supports AMD’s 
Flashrite™ programming algorithm (100 us pulses) re- 
sulting in a typical programming time of 1 second. 


Data Outputs 
DQ0-DQ7 


Output 
Buffers 
Y 
Gating 


65,538 


Bit Cell 
Matrix 
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Publication# 11419 Rev.C Amendment/0 
Issue Date: July 1993 


PRODUCT SELECTOR GUIDE 


Family Part No. Am27C64 


Ordering Part No: 
Vcc + 5% 


Vcc + 10% 


ee a A 


Sacer) [ew [wf [ee | ae a 
[OE (G) Access Time(ns) [| 30 | 35 | 40 | 40 | 50 | @ | 75 | 100 _ 


CONNECTION DIAGRAMS 


Top View 
PLCC/LCC 
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Vcc ® a 
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AQ AG 23[-( A8 
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OE (G) A4 271 (Att 
A10 A3 26[_( NC 
DQ7 Al “= A10— 
AO CE (E) 
a NC 221 ( DQ7 
sai Dao 21\[-( Da6 
DQ4 
Ll Heal ball Loa 
DQ3 5 S 2OQ t 2 
11419C-2 2. s = 8 S fe 
Notes: 2 : 
1. JEDEC nomenclature is in parentheses. < 11419C-3 
2. Don't use (DU) for PLCC. 
PIN DESIGNATIONS LOGIC SYMBOL 
A0Q-A12 = Address Inputs 
CE (E) = Chip Enable 
DQ0-DQ7 = Data Inputs/Outputs 
OE (G) = Output Enable Input 
PGM (P) = Program Enable Input 
Voc - = Vcc Supply Voltage 
Vpp = Program Supply Voltage 


Vss ‘- = Ground 


11419C-4 
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ORDERING INFORMATION 
EPROM Products 


AMD Standard products are available in several packages and operating ranges. The order number (Valid Combination) is 
formed by a combination of: 


AM27C64 -45 D 


.) 


- 


OPTIONAL PROCESSING 
Blank = Standard Processing 
B = Burn-in 


TEMPERATURE RANGE 

C = Commercial (0°C to +70°C) 

| Industrial (-40°C to +85°C) 

E = Extended Commercial (-55°C to +125°C) 


PACKAGE TYPE 

D = 28-Pin Ceramic DIP (CDV028) 

L = 32-Pin Rectangular Ceramic Leadless 
Chip Carrier (CLV032) 


SPEED OPTION 
See Product Selector Guide and Valid Combinations 


DEVICE NUMBER 
Am27C64 
64 Kilobit (8,192 x 8-Bit) CMOS EPROM 


Valid Combinations 

DC, DCB, DI, DIB, Valid Combinations list configurations planned to be 

LC. LCB. LI. LIB supported in volume for this device. Consult the lo- 
aioe cal AMD sales office to confirm availability of specific 

valid combinations and to check on newly released 

DC, DCB, DI, combinations. 


AM27C64-120 DIB, DE, DEB, 
AM27C64-150 LC, LCB, LI, 
L 


AM27C64-200 
AM27C64-255 


IB, LE, LEB 
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ORDERING INFORMATION 
OTP Products 


AMD Standard products are available in several packages and operating ranges. The order number (Valid Combination) is 
formed by a combination of: 


AM27C64 -55 


L_ OPTIONAL PROCESSING 
Blank = Standard Processing 


TEMPERATURE RANGE 
C = Commercial (0°C to +70°C) 
| Industrial (-40°C to + 85°C) 


PACKAGE TYPE 
P = 28-Pin Plastic DIP (PD 028) 


J 32-Pin Rectangular Plastic Leaded Chip 
Carrier (PL 032) 
SPEED OPTION 


See Product Selector Guide and Valid Combinations 


DEVICE NUMBER 
Am27C64 
64 Kilobit (8,192 x 8-Bit) CMOS OTP EPROM 


Valid Combinations 
Valid Combinations list configurations planned to be 

supported in volume for this device. Consult the lo- 
cal AMD sales office to confirm availability of specific 
valid combinations and to check on newly released 
combination. 


AM27C64-150 
AM27C64-200 
1 AM27C64-255 
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ORDERING INFORMATION 
Military APL Products 


AMD products for Aerospace and Defense applications are available in several packages and operating ranges. APL 


(Approved Products List) products are fully compliant with MIL-STD-883 requirements. The order number (Valid Combination) 
is formed by a combination of: 


AM27C64 -70 /B X 


A 
| LEAD FINISH 


A = Hot Solder Dip 


PACKAGE TYPE 

X = 28-Pin Ceramic DIP (CDV028) 

U = 32-Pin Rectangular Ceramic Leadless Chip 
Carrier (CLV032) 


DEVICE CLASS 
/B = Class B 


SPEED OPTION 
See Product Selector Guide and Valid Combinations 


DEVICE NUMBER 
Am27C64 
64 Kilobit (8,192 x 8-Bit) CMOS EPROM 


Valid Combinations Valid Combinations 
AM27C64-70 Valid Combinations list configurations planned to 
: be supported in volume for this device. Consult 
ae the local AMD sales office to confirm availability of 
AM27C64-120 IBXA, /BUA specific valid combinations and to check on newly 
AM27C64-150 


- released combinations. 
AM27C64-200 


Group A Tests 


Group A tests consist of Subgroups 
1, 2,3, 7, 8, 9, 10, 11: 
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FUNCTIONAL DESCRIPTION 
Erasing the Am27C64 


In order to clear all locations of their programmed con- 
tents, it is necessary to expose the Am27C64 to an 
ultraviolet light source. A dosage of 15 W seconds/cm2is 
required to completely erase an Am27C64. This dosage 
can be obtained by exposure to an ultraviolet lamp— 
wavelength of 2537 A—with intensity of 12,000 pW/cm? 
for 15 to 20 minutes. The Am27C64 should be directly 
under and about one inch from the source and all filters 
should be removed from the UV light source prior to era- 
sure. 


It is important to note that the Am27C64 and similar 
devices will erase with light sources having wavelengths 
shorter than 4000 A. Although erasure times will be 
much longer than with UV sources at 2537 A, exposure 
to fluorescent light and sunlight will eventually erase the 
Am27C64 and exposure to them should be prevented to 
realize maximum system reliability. If used in such an 
environment, the package window should be covered 
by an opaque label or substance. 


Programming the Am27C64 


Upon delivery or after each erasure the Am27C64 has 
all 65,536 bits in the “ONE” or HIGH state. “ZEROs” are 
loaded into the Am27C64 through the procedure of pro- 
gramming. 

The programming mode is entered when 12.75 V + 
0.25 V is applied to the Vpp pin, CE is at Vi. and PGM is 
at ViL. 


For programming, the data to be programmed is applied 
8 bits in parallel to the data output pins. 


The Flashrite algorithm reduces programming time by 
using 100 ps programming pulses and by giving each 
address only as many pulses as is necessary in order to 
reliably program the data. After each pulse is applied to 
a given address, the data in that address is verified. If 
the data does not verify, additional pulses are given until 
it verifies or the maximum is reached. This process is re- 
peated while sequencing through each address of the 
Am27C64. This part of the algorithm is done at Vcc = 
6.25 V to assure that each EPROM bit is programmed to 
a sufficiently high threshold voltage. After the final ad- 
dress is completed, the entire EPROM memory is veri- 
fied at Vcc = Vere = 5.25 V. 


Please refer to Section 6 for programming flow chart and 
characteristics. 


Program Inhibit 


Programming of multiple Am27C64 in parallel with dif- 
ferent data is also easily accomplished. Except for CE, 
all like inputs of the parallel Am27C64 may be common. 
A TTL low-level program pulse applied to an Am27C64 
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PGM input with Vp = 12.75 V + 0.25 V and CE Lowwill 
program that Am27C64. A high-level CE input inhibits 
the other Am27C64 devices from being programmed. 


Program Verify 


A verify should be performed on the programmed bits to 
determine that they were correctly programmed. The 
verify should be performed with OE and CEat Vi. , PGM 
at Vin, and Vpp between 12.5 V and 13.0 V. 


Auto Select Mode 


The auto select mode allows the reading out of a binary 
code from an EPROM that will identify its manufacturer 
and type. This mode is intended for use by programming 
equipment for the purpose of automatically matching 
the device to be programmed with its corresponding 
programming algorithm. This mode is functional in the 
25°C + 5°C ambient temperature range that is required 
when programming the Am27C64. 


To activate this mode, the programming equipment 
must force 12.0 V + 0.5 V on address line AQ of the 
Am27C64. Two identifier bytes may then be sequenced 
fromthe device outputs by toggling address line AO from 
Vit to Vin. All other address lines must be held at Vit 
during auto select mode. 


Byte 0 (AO = Vi_) represents the manufacturer code, and 
byte 1 (AO = Vin), the device code. For the Am27C64, 
these two identifier bytes are given in the Mode Select 
Table. All identifiers for manufacturer and device codes 
will possess odd parity, with the MSB (DQ7) defined as 
the parity bit. 


Read Mode 


The Am27C64 has two control functions, both of which 
must be logically satisfied in order to obtain data at the 
outputs. Chip Enable (CE) is the power control and 
shouldbe used for device selection. Output Enable (OE) 
is the output control and should be used to gate data to 
the output pins, independent of device selection. As- 
suming that addresses are stable, address access time 
(tacc ) is equal to the delay from CE to output (tce). Data 
is available at the outputs toe after the falling edge of 
OE, assuming that CE has been LOW and addresses 


have been stable for at least tacc toe. 


Standby Mode 


The Am27C64 has a CMOS standby mode which re- 
duces the maximum Vcc current to 100 LA. It is placed 
in CMOS-standby when CE is at Vcc + 0.3 V. The 
Am27C64 also has a TTL-standby mode which reduces 
the maximum Vcc current to 1.0 mA. It is placed in TTL- 
standby when CE is at Vin. When in standby mode, the 
outputs are in a high-impedance state, independent of 
the OE input. 
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5 System Applications 


To accommodate multiple memory connections, a two- 
line control function is provided to allow for: 


m Low memory power dissipation 
m Assurance that output bus contention will not occur 


It is recommended that CE be decoded and used as the 
primary device-selecting function, while OE be made a 
common connection to all devices in the array and con- 
nected to the READ line from the system control bus. 
This assures that all deselected memory devices are in 
low-power standby mode and that the output pins are 
only active when data is desired from a particular mem- 
ory device. 


MODE SELECT TABLE 


Standby (TTL 


Program 


Auto Select 
(Note 3) 


Notes: 
1. VH =120V+05V 


2. X= Either Vin or Vit 
3. A1l—-A8 = A10-Al2 = Vi 
4 


Modes | ce | oe | pam | ao | Ao | ver | Outputs 
pes ee Pe [or 
a | 


Manufacturer 
Code Vcc 01H 


Towne] ww x we 


During the switch between active and standby condi- 
tions, transient current peaks are produced on the rising 
and falling edges of Chip Enable. The magnitude of 
these transient current peaks is dependent on the out- 
put capacitance loading of the device. At a minimum, a 
0.1-.F ceramic capacitor (high frequency, low inherent 
inductance) should be used on each device between 
Vcc and Vss to minimize transient effects. In addition, 
to overcome the voltage drop caused by the inductive 
effects of the printed circuit board traces on EPROM ar- 
rays, a4.7-uF bulk electrolytic capacitor should be used 
between Vcc and Vss for each eight devices. The loca- 
tion of the capacitor should be close to where the power 
supply is connected to the array. 


. See DC Programming Characteristics for Vpp voltage during programming. 


2-16 Am27C64 


ABSOLUTE MAXIMUM RATINGS 
Storage Temperature 


OTP PHROGUEIS 2c canine dean evn —65°C to +125°C 
All Other Products ............ —65°C to +150°C 
Ambient Temperature 
with Power Applied ............. —55°C to +125°C 


Voltage with Respect To Vss 


All pins except A9,Vpe,Vcc . —0.6 Vto Vcc +0.5V 


AQand Vpp ................ —0.6 V to +13.5V 
MAG, 5 oe 40 b4 £6 GAs wane ee ce —0.6 V to +7.0 V 
Notes: 


1. Minimum DC voltage on input or I/O pins is —0.5 V. During 
transitions, the inputs may overshoot Vss to—2.0 V for pe- 
riods of up to 20 ns. Maximum DC voltage on input and I/O 
pins is Vcc + 0.5 V which may overshoot to Vcc + 2.0 V 
for periods up to 20 ns. 


2. For A9 and Vpp the minimum DC input is -0.5 V. During 
transitions, A9 and Vpp may overshoot Vss to -2.0 V for 
periods of up to 20 ns. A9 and Vpp must not exceed 13.5 V 
for any period of time. 


Stresses above those listed under “Absolute Maximum Rat- 
ings” may cause permanent damage to the device. This is a 
stress rating only; functional operation of the device at these 
or any other conditions above those indicated in the opera- 
tional sections of this specification is not implied. Exposure of 
the device to absolute maximum rating conditions for ex- 
tended periods may affect device reliability. 
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OPERATING RANGES 
Commercial (C) Devices 


Case Temperature (Tc) ......... 0°C to +70°C 
Industrial (1) Devices 

Case Temperature (Tc) ....... —40°C to +85°C 
Extended Commercial (E) Devices 

Case Temperature (Tc) ...... —55°C to +125°C 
Military (M) Devices 

Case Temperature (Tc) ...... —55°C to +125°C 
Supply Read Voltages 

Vcc for Am27C64-XX5 ...... +4.75 V to +5.25 V 

Voc for Am27C64-XX0 ...... +4.50 V to +5.50 V 


Operating ranges define those limits between which the func- 
tionality of the device is guaranteed. 
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DC CHARACTERISTICS over operating range unless otherwise specified. 
(Notes 1, 2, 3 and 4) (for APL Products, Group A, Subgroups 1, 2, 3, 7 and 8 are tested 
unless otherwise noted) 


Parameter 
Symbol | Parameter Description Test Conditions 


[Vor [Output HIGH Votage[lon=—400uASSSC~—S~—SC‘ir kw | Cd 
[vou [ouput Low vorage fu=aima—SSOS~S~SSSCSC~*idC 
[vr [Input HIGH Votage | —SSSCSC~SCS ec vos] 
[ve [input tow vonage | SSCSC—C~—CSCS os noe 
[ur input toad Curent [Vwzoviewes SS tg 


ILO Output Leakage Current Vout = 0 V to Vcc ciiDevices | | 10 | WA 
EMDevices | | 5.0 
Icc1 Vec Active Current CE = Vi, f = 10 MHz, 
(Note 3) louT =O mA 


[eca_[ Veo TU Standby Curent [GE-Vw SSSCSCSC~—~sSSCSCdYSt i 
[tees | Voc GMOS Standby Current [GE=Veozaav————S—S—~d Si 170 
[tert | vee Current During Read | GE=GE=Vu, verve ———~+d| ‘| 100 | aa 


Notes: 


1. Vcc must be applied simultaneously or before Vpp, and removed simultaneously or after Vpp. 

2. Caution: The Am27C64 must not be removed from (or inserted into) a socket when Vcc or Vpp is applied. 
3. Icc1 is tested with OE = Vin to simulate open outputs. 
4 


. Minimum DC Input Voltage is —0.5 V. During transitions, the inputs may overshoot to —2.0 V for periods less than 20 ns. 
Maximum DC Voltage on output pins is Vcc + 0.5 V, which may overshoot to Vcc + 2.0 V for periods less than 20 ns. 


30 30 
= 2 - 25 
Cc Cc 
3 <x = 
O € 20 SE 20 
S S 
_ Bee: Cane o 15 
«o ++Tt [ttt — 
1 2 3 4 5 6 7 8 9 10 -75 -50 -25 0 25 50 75 100 125 150 
Frequency in MHz Temperature in °C 
Figure 1. Typical Supply Current Figure 2. Typical Supply Current 
vs. Frequency vs. Temperature 
Vee = 5.5 V, T = 25°C Vcc = 5.5 V, f = 10 MHz 
11419C-5 11419C-6 
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CAPACITANCE 
PD 028 


Parameter Test 
Symbol | Parameter Description | Conditions Cae 6 | Max | Typ | Max | Typ | Max | Typ | Max | 
Sermon fore tee pe 


Notes: 
1. This parameter is only sampled and not 100% tested. 


2. TA = +25°C, f = 1 MHz. 


o) 


Tv ToT 


SWITCHING CHARACTERISTICS over operating range unless otherwise specified 
(Notes 1, 3 and 4) (for APL Products, Group A, Subgroups 9,10 and 11 are tested unless 
otherwise noted) 

Parameter Am27C64 


Symbols 
Parameter Test 


| JEDEC. Standard | Description Conditions 


Output Enable to 
Output Delay 


tEHQZ Chip Enable HIGH or 
tGHQZ Output Enable HIGH, 
whichever comes 
first, to Output Float 
tAxQx Output Hold from 
Addresses, CE, or OE, 
whichever occurred first 


Notes: 


1. Vcc must be applied simultaneously or before Vpp, and removed simultaneously or after Vpp. 
This parameter is only sampled and not 100% tested. 


2 
3. Caution: The Am27C64 must not be removed from (or inserted into) a socket or board when Vpp or Vcc is applied. 
4. For the -45, -55 and -70: 
Output Load: 1 TTL gate and Ci = 30 pF 
Input Rise and Fall Times: 20 ns 
Input Pulse Levels: 0 Vto3 V 
Timing Measurement Reference Level: 1.5 V for inputs and outputs 
For all other versions: 
Output Load: 1 TTL gate and Ci = 100 pF 
Input Rise and Fall Times: 20 ns 
Input Pulse Levels: 0.45 V to 2.4 V 
Timing Measurement Reference Level: 0.8 V and 2 V inputs and outputs 
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SWITCHING TEST CIRCUIT 


Device 
Under 
Test 


+5.0 V 


Diodes = IN3064 
or Equivalent 


Ci = 100 pF including jig capacitance (30 pF for -45, -55, -70) 


SWITCHING TEST WAVEFORM 


3V 
> Test Points X=) \ 1.5V 15V 


2.4V 
2.0 V 


0.8 V 
0.45 V 


AC Testing: Inputs are driven at 2.4 V for a logic “1” 


and 
rise 
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OV 
Input Output Input 


11419C-7 


Output 
11419C-8 


AC Testing: Inputs are driven at 3.0 V for a logic “1” 


0.45 V for a logic “O”. Input pulse and 0 V fora logic “0”. Input pulse rise and 
and fall times are < 20 ns. fall times are < 20 ns for -45, -55 and -70. 


Am27C64 
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KEY TO SWITCHING WAVEFORMS 


SWITCHING WAVEFORMS 


WAVEFORM INPUTS 


Must Be 
Steady 


May 
Change 
from H to L 


May 


Change 
from L to H 


Don’t Care, 
Any Change 
Permitted 


Does Not 
Apply 


OUTPUTS 


Will Be 
Steady 


Will Be 
Changing 
from Hto L 


Will Be 
Changing 
from L to H 


Changing 
State 
Unknown 


Center 

Line is High 
Impedence 
“Off” State 
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2.4 ee 
Addresses 2.0 Addresses Valid 2.0 
0.45 0.8 __ 28 
CE 
tCE 
OE 
tOE 
ACC 
tOH 
High Z (Note 1) maemo esas 
Output {CC(( Valid Output 
Notes: 
1. OE may be delayed up to tacc —toe after the falling edge of the addresses without impact on tacc . 11419C-9 


2. tpF is specified from OE or CE, whichever occurs first. 


Am27C64 
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Am27C128 


128 Kilobit (16,384 x 8-Bit) CMOS EPROM 


DISTINCTIVE CHARACTERISTICS 
@ Fast access time 
— 45ns 
m@ Low power consumption 
— 20 uA typical CMOS standby current 
JEDEC-approved pinout 
Single +5 V power supply 
+10% power supply tolerance available 


100% Flashrite™ programming 
— Typical programming time of 2 seconds 


GENERAL DESCRIPTION 


The Am27C128 is a 128K-bit ultraviolet erasable pro- 
grammable read-only memory. It is organized as 16K 
words by 8 bits per word, operates from a single +5 V 
supply, has a static standby mode, and features fast sin- 
gle address location programming. Products are avail- 
able in windowed ceramic DIP and LCC packages as 
well as plastic one time programmable (OTP) PDIP and 
PLCC packages. 


Typically, any byte can be accessed in less than 45 ns, 
allowing operation with high-performance microproces- 
sors without any WAIT states. The Am27C128 offers 


separate Output Enable (OE) and Chip Enable (CE) 
BLOCK DIAGRAM 


Oo— Vcc 
Oo— Vss 


Output Enable 
Chip Enable 
and 
Prog Logic 


A0-A13 
Address 
Inputs 
Decoder 
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Gating 


Advanced 
Micro 
Devices 


@ Latch-up protected to 100 mA from —1 V to 
Vec+1V 


@ High noise immunity 

@ Versatile features for simple interfacing 
— Both CMOS and TTL input/output 

compatibility 

— Two line control functions 

@ Standard 28-pin DIP, PDIP, 32-pin LCC and 
PLCC packages 

@ DESC SMD No. 5962-87661 


controls, thus eliminating bus contention in a multiple 
bus microprocessor system. 


AMD’s CMOS process technology provides high speed, 
low power, and high noise immunity. Typical power con- 
sumption is only 80 mW in active mode, and 100 pW in 
standby mode. 


All signals are TTL levels, including programming sig- 
nals. Bit locations may be programmed singly, in blocks, 
or at random. The Am27C128 supports AMD’s 
Flashrite™ programming algorithm (100 us pulses) re- 
sulting in a typical programming time of 2 seconds. 


Data Outputs 
DQ0-DQ7 


Output 
Buffers 


131,072 
Bit Cell 
Matrix 


11420C-1 


Publication# 11420 Rev.C Amendment/O 
Issue Date: July 1993 


PRODUCT SELECTOR GUIDE 


Family Part No. Am27C128 


Ordering Part No: 
Vcc + 5% 


Vcc + 10% 


i <a 


OE (G) Access Time (ns) 


CONNECTION DIAGRAMS 


Top View 
Vpp |} 1° Vcc 
A12 |] 2 PGM (P) 
A13 
A8 
AQ AG 20[( A8 
A11 AS 2oaf ( AQ 
OE (G) A4 27[_( Alt 
A10 A3 26] (NC 
SE) A2 25[_( OE (G) 
DQ7 Al 247 ( A10 
pao [] 11 DAs no 3|_C CE (E) 
NC 221 ( DQ7 
pai Lf 12 DQS Dao 211 (DQG 
Da2 DQ4 
Vss DQ3 
11420C-2 


Notes: 
1. JEDEC nomenclature is in parentheses. 


2. Don't use (DU) for PLCC. 
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PIN DESIGNATIONS LOGIC SYMBOL 
A0-A13 = Address Inputs 

CE (E) = Chip Enable 

DQ0-DQ7 = Data Inputs/Outputs 

OE (G) = Output Enable Input 

PGM (P) = Program Enable Input 

Vcc = Vcc Supply Voltage 

Vpp = Program Supply Voltage 

Vss = Ground 


11420C-4 
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ORDERING INFORMATION 


EPROM Products 


AMD Standard products are available in several packages and operating ranges. The order number (Valid Combination) is 
formed by a combination of: 


AM27C1i28 


-45 


DEVICE NUMBER 
Am27C128 


L_ OPTIONAL PROCESSING 


Blank = Standard Processing 
B = Burn-in 


TEMPERATURE RANGE 

C = Commercial (0°C to +70°C) 

| Industrial (-40°C to +85°C) 

E = Extended Commercial (-55°C to +125°C) 


PACKAGE TYPE 

D = 28-Pin Ceramic DIP (CDV028) 

L = 32-Pin Rectangular Ceramic Leadless 
Chip Carrier (CLV032) 


SPEED OPTION 
See Product Selector Guide and Valid Combinations 


128 Kilobit (16,384 x 8-Bit) CMOS EPROM 


Valid Combinations 


AM27C128-45 
AM27C128-55 
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DC, DCB, DI, DIB 
LC, LCB, LI, LIB 


DC, DCB, DI, 
DIB, DE, DEB, 
LC, LCB, LI, 
LIB, LE, LEB 


Am27C128 


Valid Combinations 


Valid Combinations list configurations planned to be 
supported in volume for this device. Consult the lo- 
cal AMD sales office to confirm availability of specific 
valid combinations and to check on newly released 
combinations. 
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ORDERING INFORMATION 
OTP Products 


AMD Standard products are available in several packages and operating ranges. The order number (Valid Combination) is 
formed by a combination of: 


AM27C128 -55 


123 OPTIONAL PROCESSING 
Blank = Standard Processing 


TEMPERATURE RANGE 


C = Commercial (0°C to +70°C) 

| = Industrial (-40°C to +85°C ) 

PACKAGE TYPE 

P = 28-Pin Plastic DIP (PD 028) 

J = 32-Pin Rectangular Plastic Leaded Chip 
Carrier (PL 032) 

SPEED OPTION 


See Product Selector Guide and Valid Combinations 


DEVICE NUMBER 
Am27C128 
128 Kilobit (16,384 x 8-Bit) CMOS OTP EPROM 


Valid Combinations 


Valid Combinations list configurations planned to be 
supported in volume for this device. Consult the lo- 
cal AMD sales office to confifm availability of specific 
valid combinations and to check on newly released 
combinations. 


a 
: 
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ORDERING INFORMATION 
Military APL Products 


AMD products for Aerospace and Defense applications are available in several packages and operating ranges. APL 
(Approved Products List) products are fully compliant with MIL-STD-883 requirements. The order number (Valid Combination) 


is formed by a combination of: 


AM27C128 -70 /B 


A 
L_ LEAD FINISH 


A = Hot Solder Dip 


PACKAGE TYPE 

X = 28-Pin Ceramic DIP (CDV028) 

U = 32-Pin Rectangular Ceramic Leadless Chip 
Carrier (CLV032) 


DEVICE CLASS 
/B = Class B 


SPEED OPTION 
See Product Selector Guide and Valid Combinations 


DEVICE NUMBER 


Am27C128 


128 Kilobit (16,384 x 8-Bit) CMOS EPROM 


Valid Combinations 
AM27C128-90 77 
AM27C128-120 |8® /BXA, /BUA 


AM27C128-150 | 22 
AM27C128-200 | /3 
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Valid Combinations 


Valid Combinations list configurations planned to be 
supported in volume for this device. Consult the lo- 
cal AMD sales office to confirm availability of specific 
valid combinations and to check on newly released 
combinations. 


Group A Tests 


Group A tests consist of Subgroups 
1,2, ay 7,8, 9, 10, 11. 


Am27C128 


FUNCTIONAL DESCRIPTION 
Erasing the Am27C128 


In order to clear all locations of their programmed con- 
tents, it is necessary to expose the Am27C128 to an 
ultraviolet light source. A dosage of 15 W seconds/cm?is 
required to completely erase an Am27C128. This dos- 
age can be obtained by exposure to an ultraviolet 
lamp—wavelength of 2537 A—with intensity of 12,000 
uW/cm?for 15 to 20 minutes. The Am27C 128 should be 
directly under and about one inch from the source and 
all filters should be removed from the UV light source 
prior to erasure. 


It is important to note that the Am27C128 and similar 
devices will erase with light sources having wavelengths 
shorter than 4000 A. Although erasure times will be 
much longer than with UV sources at 2537 A, exposure 
to fluorescent light and sunlight will eventually erase the 
Am27C128 and exposure to them should be prevented 
to realize maximum system reliability. lf used in such an 
environment, the package window should be covered 
by an opaque label or substance. 


Programming the Am27C128 


Upon delivery or after each erasure the Am27C128 has 
all 131,072 bits in the “ONE” or HIGH state. “ZEROs” 
are loaded into the Am27C128 through the procedure of 
programming. 

The programming mode is entered when 12.75 V + 
0.25 Vis applied to the Vpp pin, CE is at Vi_, and PGM is 
at Vic. 


For programming, the data to be programmed is applied 
8 bits in parallel to the data output pins. 


The Flashrite algorithm reduces programming time by 
using 100 us programming pulses and by giving each 
address only as many pulses as is necessary in order to 
reliably program the data. After each pulse is applied to 
a given address, the data in that address is verified. If 
the data does not verify, additional pulses are given until 
it verifies or the maximum is reached. This process is re- 
peated while sequencing through each address of the 
Am27C128. This part of the algorithm is done at Vcc = 
6.25 V to assure that each EPROM bit is programmedto 
a sufficiently high threshold voltage. After the final ad- 
dress is completed, the entire EPROM memory is veri- 
fied at Vcc = Vpp = 5.25 V. 


Please referto Section 6 for programming flow chart and 
characteristics. 


Program Inhibit 


Programming of multiple Am27C128 in parallel with dif- 
ferent data is also easily accomplished. Except for CE, 
all like inputs of the parallel Am27C128 may be com- 
mon. A TTL low-level program pulse applied to an 
Am27C128 PGM input with Vpp = 12.75 V+ 0.25 V and 
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CE Low will program that Am27C128. A high-level CE 


input inhibits the other Am27C128 devices from being 
programmed. 


Program Verify 


A verify should be performed on the programmed bits to 
determine that they were correctly programmed. The 
verify should be performed with OE and CEat Vi_, PGM 
at Vin, and Vpp between 12.5 V and 13.0 V. 


Auto Select Mode 


The auto select mode allows the reading out of a binary 
code from an EPROM that will identify its manufacturer 
and type. This mode is intended for use by programming 
equipment for the purpose of automatically matching 
the device to be programmed with its corresponding 
programming algorithm. This mode is functional in the 
25°C + 5°C ambient temperature range that is required 
when programming the Am27C128. 


To activate this mode, the programming equipment 
must force 12.0 V + 0.5 V on address line A9 of the 
Am27C128. Two identifier bytes may then be se- 
quenced from the device outputs by toggling address 
line AO from Vit to Vin. All other address lines must be 
held at Vi. during auto select mode. 


Byte 0 (Ad = Vi_) represents the manufacturer code, and 
byte 1 (AO = Vin), the device code. For the Am27C128, 
these two identifier bytes are given in the Mode Select 
Table. All identifiers for manufacturer and device codes 
will possess odd parity, with the MSB (DQ7) defined as 
the parity bit. 


Read Mode 


The Am27C128 has two control functions, both of which 
must be logically satisfied in order to obtain data at the 
outputs. Chip Enable (CE) is the power control and 
should be used for device selection. Output Enable (OE) 
is the output control and should be used to gate data to 
the output pins, independent of device selection. As- 
suming that addresses are stable, address access time 
(tacc ) is equal to the delay from CE to output (tce). Data 
is available at the outputs toe after the falling edge of 


OE, assuming that CE has been LOW and addresses 


have been stable for at least tacc -toe. 
Standby Mode 


The Am27C128 has a CMOS standby mode which re- 
duces the maximum Vcc current to 100 JA. It is placed 
in CMOS-standby when CE is at Vcc + 0.3 V. The 
Am27C128 also has a TTL-standby mode which re- 
duces the maximum Vcc current to 1.0 mA. It is placed in 
TTL-standby when CE is at Vin. When in standby mode, 
the outputs are in a high-impedance state, independent 
of the OE input. 


Am27C128 2-27 


£1 amo 


Output OR-Tieing 

To accommodate multiple memory connections, a two- 
line control function is provided to allow for: 

m Low memory power dissipation 

m Assurance that output bus contention will not occur 
It is recommended that CE be decoded and used as the 
primary device-selecting function, while OE be made a 
common connection to all devices in the array and con- 
nected to the READ line from the system control bus. 
This assures that all deselected memory devices are in 
low-power standby mode and that the output pins are 


only active when data is desired from a particular mem- 
ory device. 


MODE SELECT TABLE 


[Mode Pins 


Read 


Program 


Auto Select 
(Note 3) 


Notes: 
1. VH=12.0Vt05V 


2. X= Either Vinor Vit 
3. A1l-A8 = A10-A12 = Vi_, A13 = X 
4 


}—=E | ef re ae ae 
a a 


Pease 


Manufacturer 
Code 01H 


a 


System Applications 


During the switch between active and standby condi- 
tions, transient current peaks are produced on the rising 
and falling edges of Chip Enable. The magnitude of 
these transient current peaks is dependent on the out- 
put capacitance loading of the device. At a minimum, a 
0.1-u.F ceramic capacitor (high frequency, low inherent 
inductance) should be used on each device between 
Vcc and Vss to minimize transient effects. In addition, 
to overcome the voltage drop caused by the inductive 
effects of the printed circuit board traces on EPROM ar- 
rayS,a4.7-uF bulk electrolytic capacitor should be used 
between Vcc and Vss for each eight devices. The loca- 
tion of the capacitor should be close to where the power 
supply is connected to the array. 


DoutT 


px | x | vee |Z 


. See DC Programming Characteristics for Vpp voltage during programming. 
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ABSOLUTE MAXIMUM RATINGS 


Storage Temperature 
CUP PYOGUGIG 2scecocdosaeees —65°C to +125°C 
All Other Products ............ —65°C to +150°C 
Ambient Temperature 
with Power Applied ............. —55°C to +125°C 


Voltage with Respect To Vss 


All pins except A9,Vpp,Vcc . —-0.6 Vto Vcc +0.5V 


AQand Vpp ................ —0.6 V to +13.5 V 
VEO 5 oa6 0 de a404 Keb REDRESS —0.6 V to +7.0 V 
Notes: 


1. Minimum DC voltage on input or I/O pins is —0.5 V. During 
transitions, the inputs may overshoot Vss to —2.0 V for pe- 
riods of up to 20 ns. Maximum DC voltage on input and I/O 
pins is Vcc + 0.5 V which may overshoot to Vcc + 2.0 V 
for periods up to 20 ns. 


2. For A9 and Vpp the minimum DC input is -0.5 V. During 
transitions, AQ and Vpp may overshoot Vss to -2.0 V for 
periods of up to 20 ns. A9 and Vpp must not exceed 13.5 V 
for any period of time. 


Stresses above those listed under “Absolute Maximum Rat- 
ings” may cause permanent damage to the device. This is a 
stress rating only; functional operation of the device at these 
or any other conditions above those indicated in the opera- 
tional sections of this specification is not implied. Exposure of 
the device to absolute maximum rating conditions for ex- 
tended periods may affect device reliability. 
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OPERATING RANGES 
Commercial (C) Devices 


Case Temperature (Tc) ......... 0°C to +70°C 
Industrial (1) Devices 

Case Temperature (Tc) ....... —40°C to +85°C 
Extended Commercial (E) Devices 

Case Temperature (Tc) ...... —55°C to +125°C 
Military (M) Devices 

Case Temperature (Tc) ...... —55°C to +125°C 
Supply Read Voltages 

Vcc for AmM27C128-XX5 ..... +4.75 V to +5.25 V 

Vcc for Am27C128-XX0 ..... +4.50 V to +5.50 V 


Operating ranges define those limits between which the func- 
tionality of the device is guaranteed. 
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DC CHARACTERISTICS over operating range unless otherwise specified. 
(Notes 1, 2, 3 and 4) (for APL Products, Group A, Subgroups 1, 2, 3, 7 and 8 are tested 
unless otherwise noted) 


Notes: 


f 


Vcc must be applied simultaneously or before Vpp, and removed simultaneously or after Vpp. 


2. Caution: The Am27C128 must not be removed from (or inserted into) a socket when Vcc or Vpp is applied. 
3. 
4 


. Minimum DC Input Voltage is —0.5 V. During transitions, the inputs may overshoot to —2.0 V for periods less than 20 ns. 


Icc1 is tested with OE = Vin to simulate open outputs. 


Maximum DC Voltage on output pins is Vcc + 0.5 V, which may overshoot to Vcc + 2.0 V for periods less than 20 ns. 


30 
Cc (= 
2 © 
= <f 5 < 
O€ 20 Og 
=>c a Ee 
a+ a= 
Q Q 
=) =] 
ep) 15 ep) 
10 
1 2 3 4 5 6 7 8 9 10 -75 -50 -25 0 25 50 75 100 125 150 
Frequency in MHz Temperature in °C 
Figure 1. Typical Supply Current Figure 2. Typical Supply Current 
vs. Frequency vs. Temperature 
Vcc = 5.5 V, T = 25°C Vcc = 5.5 V, f = 10 MHz 
11420C-5 11420C-6 
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CAPACITANCE 


Parameter Test 
Output Capacitance VouT = 0 


Notes: 
1. This parameter is only sampled and not 100% tested. 


2. Ta = +25°C, f= 17 MHz. 


SWITCHING CHARACTERISTICS over operating range unless otherwise specified 
(Notes 1, 3 and 4) (for APL Products, Group A, Subgroups 9,10 and 11 are tested unless 
otherwise noted) 


Parameter 
Symbols 
Parameter Test 


Description Conditions 
tAVaV tacc | Address to CE = OE = Min{ - | - | - | - . 
Output Delay vu [Max 45 | 55 | 70 | 90 | 
tecav | tce _| Chip Enable to Cexvu [in| = |. | = | | | a 
Output Delay |Max| 45 | 55 | 70 | 90 | 120 | 150 | 200 | 250 
Fe 


Output Enable to CE = VIL a a ea 
Output Delay 


oe! 
pons | 
Chin Endble- HIGH or FPP PPP PP 
tGHQZ (Note 2) | Output Enable HIGH, il 
whichever comes 
first, to Output Float 
Output Hold from Ue sc san tam hed Se Sed ed edt 
coor are ME 
whichever occurred first 


1. Vcc must be applied simultaneously or before Vpp, and removed simultaneously or after Vpp. 


Am27C128 


2. This parameter is only sampled and not 100% tested. 
3. Caution: The Am27C128 must not be removed from (or inserted into) a socket or board when Vpp or Vcc is applied. 
4 


. For the -45, -55 and -70: 


Output Load: 1 TTL gate and Cy = 30 pF 
Input Rise and Fall Times: 20 ns 
Input Pulse Levels: OV to3 V 
Timing Measurement Reference Level: 1.5 V for inputs and outputs 


For all other versions: 


Output Load: 1 TTL gate and Ci = 100 pF 
Input Rise and Fall Times: 20 ns 
Input Pulse Levels: 0.45 V to 2.4 V 
Timing Measurement Reference Level: 0.8 V and 2 V inputs and outputs 
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SWITCHING TEST CIRCUIT 


+5.0 V 


Diodes = IN3064 
or Equivalent 


Ci = 100 pF including jig capacitance (30 pF for -45, -55, -70) 11420C-7 


SWITCHING TEST WAVEFORM 


2.4V : 3V 
2.0 V ' 2.0V ; 
<< se 
08V be Test Points <& 08V 1.5V Test Points 1.5V 


0.45 V OV 
Input Output Input Output 
11420C-8 
AC Testing: Inputs are driven at 2.4 V for a logic “1” AC Testing: Inputs are driven at 3.0 V for a logic “1” 
and 0.45 V for a logic “O”. Input pulse and 0 V fora logic “0”. Input pulse rise and 
rise and fall times are < 20 ns. fall times are < 20 ns for -45, -55, and -70. 
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KEY TO SWITCHING TEST WAVEFORMS 


WAVEFORM INPUTS OUTPUTS 


Must Be Will Be 
Steady Steady 


May Will Be 
Change Changing 
from H to L from H to L 


May Will Be 


Change Changing 
from L to H from Lto H 


Don’t Care Changing 
Any Change State 
Permitted Unknown 


Does Not Center 

Apply Line is High 
Impedence 
“Off” State 
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SWITCHING WAVEFORMS 


2.4 -—-—— 
Addresses { 2.0 Addresses Valid 2.0 
0.45 2s sees 
CE 
tCE 
OE 
tOE 
tAcc 


(Note 1) are 


High Z 
Output {CCG Valid Output 


Notes: 
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1. OE may be delayed up to tacc — toe after the falling edge of the addresses without impact on tacc . 


2. tpoF is specified from OE or CE, whichever occurs first. 
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Am27C256 


256 Kilobit (32,768 x 8-Bit) CMOS EPROM 


DISTINCTIVE CHARACTERISTICS 
@ Fast access time 
— 55ns 
@ Low power consumption 
— 20 pA typical CMOS standby current 
JEDEC-approved pinout 
Single +5 V power supply 
+10% power supply tolerance available 


100% Flashrite™ programming 
— Typical programming time of 4 seconds 


GENERAL DESCRIPTION 


The Am27C256 is a 256K-bit ultraviolet erasable pro- 
grammable read-only memory. It is organized as 32K 
words by 8 bits per word, operates from a single +5 V 
supply, has a static standby mode, and features fast sin- 
gle address location programming. Products are avail- 
able in windowed ceramic DIP and LCC packages as 
well as plastic one time programmable (OTP) PDIP, 
TSOP, and PLCC packages. 


Typically, any byte can be accessed in less than 55 ns, 
allowing operation with high-performance microproces- 
sors without any WAIT states. The Am27C256 offers 


separate Output Enable (OE) and Chip Enable (CE) 
BLOCK DIAGRAM 


o— Vcc 
Oo—P Vss 


Output Enable 
Chip Enable 
and 
Prog Logic 


Y 
Decoder 


X 
Decoder 


AO-A14 
Address 
Inputs 
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™ Latch-up protected to 100 mA from —1 V to 
Vcc +1V 


@ High noise immunity 

@ Versatile features for simple interfacing 
— Both CMOS and TTL input/output 

compatibility 

— Two line control functions 

@ Standard 28-pin DIP, PDIP, 32-pin TSOP, LCC 
and LCC packages 

m@ DESC SMD No. 5962-86063 


controls, thus eliminating bus contention in a multiple 
bus microprocessor system. 


AMD’s CMOS process technology provides high speed, 
low power, and high noise immunity. Typical power con- 
sumption is only 80 mW in active mode, and 100 pW in 
standby mode. 


All signals are TTL levels, including programming sig- 
nals. Bit locations may be programmed singly, in blocks, 
or at random. The Am27C256 supports AMD’s 
Flashrite™ programming algorithm (100 us pulses) re- 
sulting in typical programming time of 4 seconds. 


Data Outputs 
DQ0-DQ7 


Output 
Buffers 
¥ 
Gating 


262,144 
Bit Cell 
Matrix 


08007G-1 
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PRODUCT SELECTOR GUIDE 


Family Part No. Am27C256 


Ee 
pss | 70 | 90 | 20 | 150 | 200 | 250 


Vcc + 5% 

Vcc + 10% 
Maxhcooss Timers) | 55 | 70 | 90 | va | 160 | 200 | 250 
[GEE Access Time(s | 55 | 70 | 90 | 1 | 150 | 200 | 250 
[OE (G)AccessTimeinsy | 35 | 40 | 40 | so | «5 | 7 | 10 | 


CONNECTION DIAGRAMS 


Top View 
PLCC/LCC 
Vpp [|] 1° Vcc 
A1i2{f 2 A14 
A13 
A8 
AQ AG 
A11 AS 
OE (G) A4 
A10 A3 
CE (E) A2 
DQ7 Al 
Dao [] 11 DAG AG 
pai Lf 12 DQS5 he 
DQO 
Da2 Lf 13 Da4 
Vss We DQ3 


08007G-2 = 
Ow 
= 
(e) 
= 


Notes: 
1. JEDEC nomenciature is in parentheses. 
2. Don't use (DU) for PLCC. 


08007G-3 
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TSOP* 
OE (G) 1@ NC 
Att D A10 
AQ 3 CE (E) 
A8 4 DQ7 
A13 5 DQ6 
NC 6 Das 
A14 7 DQ4 
Voc 8 Am27C256 DQ3 
Vpp 9 Standard Pinout Vss 
NC DQ2 
A12 DQ1 
A7 DQO 
A6 NC 
A5 AO 
A4 At 
A3 A2 
08007G-4 


*Contact local AMD sales office for package availability 


PIN DESIGNATIONS LOGIC SYMBOL 
A0-A14 = Address Inputs 

CE (E) = Chip Enable 

DQ0-DQ7 = Data Inputs/Outputs 

OE (G) = Output Enable Input 

Vcc = Vcc Supply Voltage 

Vpp = Program Supply Voltage 

Vss = Ground 


08007G-5 
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ORDERING INFORMATION 
EPROM Products 


AMD Standard products are available in several packages and operating ranges. The order number (Valid Combination) is 
formed by a combination of: 


AM27C256 -55 


= OPTIONAL PROCESSING 
Blank = Standard Processing 
B Burn-in 


TEMPERATURE RANGE 

C = Commercial (0°C to +70°C) 

| Industrial (-40°C to +85°C) 

E = Extended Commercial (-55°C to +125°C) 


PACKAGE TYPE 

D = 28-Pin Ceramic DIP (CDV028) 

32-Pin Rectangular Ceramic Leadless 
Chip Carrier (CLV032) 


L 


SPEED OPTION 
See Product Selector Guide and Valid Combinations 


DEVICE NUMBER 
Am27C256 
256 Kilobit (32,768 x 8-Bit) CMOS EPROM 


Valid Combinations 
AM27C256-55 DC, DCB, DI, DIB 


Valid Combinations 


Valid Combinations list configurations planned to be 
supported in volume for this device. Consult the lo- 
cal AMD sales office to confirm availability of specific 
valid combinations and to check on newly released 
combinations. 


AM27C256-70 LC, LCB, LI, LIB 
AM27C256-90 


DC, DCB, DI, 
DIB, DE, DEB, 
LO, LGB, Ll, 
Li6, LE, LEB 
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ORDERING INFORMATION 
OTP Products 


AMD Standard products are available in several packages and operating ranges. The order number (Valid Combination) is 
formed by a combination of: 


AM27C256 -55 P 


toes OPTIONAL PROCESSING 
Blank = Standard Processing 


TEMPERATURE RANGE 


C = Commercial (0°C to +70°C) 

| = Industrial (-40°C to + 85°C) 

PACKAGE TYPE 

P = 28-Pin Plastic DIP (PD 028) 

J = 32-Pin Rectangular Plastic Leaded Chip 
Carrier (PL 032) 

E = 32-Pin TSOP (TS 032) 


SPEED OPTION 
See Product Selector Guide and Valid Combinations 


DEVICE NUMBER 
Am27C256 
256 Kilobit (32,768 x 8-Bit) CMOS OTP EPROM 


Valid Combinations Valid Combinations 


AM27C256-55 Valid Combinations list configurations planned to be 
AM27C256-70 supported in volume for this device. Consult the lo- 
AM27C256-90 cal AMD sales office to confirm availability of specific 


JC.PC.EC valid combinations and to check on newly released 
AM27C256-120 JI PI E| combinations. 


AM27C256-150 
AM27C256-200 
AM27C256-255 
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ORDERING INFORMATION 
Military APL Products 


AMD products for Aerospace and Defense applications are available in several packages and operating ranges. APL 
(Approved Products List) products are fully compliant with MIL-STD-883 requirements. The order number (Valid Combination) 
is formed by a combination of: 


AM27C256 -70 /B X a 


— LEAD FINISH 


A = Hot Solder Dip 


PACKAGE TYPE 

X = 28-Pin Ceramic DIP (CDV028) 

U = 32-Pin Rectangular Ceramic 
Leadless Chip Carrier (CLV032) 


DEVICE CLASS 
/B = Class B 


SPEED OPTION 
See Product Selector Guide and Valid Combinations 


DEVICE NUMBER 
Am27C256 
256 Kilobit (32,768 x 8-Bit) CMOS EPROM 


/BXA, /BUA 


Valid Combinations 


Valid Combinations list configurations planned to 
be supported in volume for this device. Consult 
the local AMD sales office to confirm availability of 
specific valid combinations and to check on newly 
released combinations. 


Group A Tests 


Group A tests consist of Subgroups 
1, 2, 3, 7,8, 9, 10, 11. 
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FUNCTIONAL DESCRIPTION 


Erasing the Am27C256 


In order to clear all locations of their programmed con- 
tents, it is necessary to expose the Am27C256 to an 
ultraviolet light source. A dosage of 15 W sec/cm’is re- 
quired to completely erase an Am27C256. This dosage 
can be obtained by exposure to an ultraviolet lamp— 
wavelength of 2537 A—with intensity of 12,000 W/cm? 
for 15 to 20 minutes. The Am27C256 should be directly 
under and about one inch from the source and all filters 
should be removed from the UV light source prior to era- 
sure. 


It is important to note that the Am27C256 and similar 
devices will erase with light sources having wavelengths 
shorter than 4000 A. Although erasure times will be 
much longer than with UV sources at 2537 A, exposure 
to fluorescent light and sunlight will eventually erase the 
Am27C256 and exposure to them should be prevented 
to realize maximum system reliability. If used in such an 
environment, the package window should be covered 
by an opaque label or substance. 


Programming the Am27C256 


Upon delivery or after each erasure the Am27C256 has 
all 262,144 bits in the “ONE” or HIGH state. “ZEROs” 
are loaded into the Am27C256 through the procedure of 
programming. 

The programming mode is entered when 12.75 V 


+ 0.25 Vis applied to the Vep pin, OE is at Vin, and CE is 
at ViL. 


For programming, the datato be programmed is applied 
8 bits in parallel to the data output pins. 


The Flashrite algorithm reduces programming time by 
using 100 us programming pulses and by giving each 
address only as many pulses as is necessary in order to 
reliably program the data. After each pulse is applied to 
a given address, the data in that address is verified. If 
the data does not verify, additional pulses are given until 
it verifies or the maximum is reached. This process is re- 
peated while sequencing through each address of the 
Am27C256. This part of the algorithm is done at Vcc = 
6.25 V to assure that each EPROM bit is programmed to 
a sufficiently high threshold voltage. After the final ad- 
dress is completed, the entire EPROM memory is veri- 
fied at Vcc = Vpp = 5.25 V. 


Please refer to Section 6 for programming flow chart and 
characteristics. 


Program Inhibit 


Programming of multiple Am27C256 in parallel with dif- 
ferent data is also easily accomplished. Except for CE, 
all like inputs of the parallel Am27C256 may be com- 
mon. A TTL low-level program pulse applied to an 
Am27C256 CE input with Vep = 12.75 V + 0.25 V, and 


OE High will program that Am27C256. A high-level CE 
input inhibits the other Am27C256 devices from being 
programmed. 


Program Verify 


A verify should be performed on the programmed bits to 
determine that they were correctly programmed. The 
verify should be performed with OE at Vi, CE at Vin, 
and Vpp between 12.5 V to 13.0 V. 


Auto Select Mode 


The auto select mode allows the reading out of a binary 
code from an EPROM that will identify its manufacturer 
and type. This mode is intended for use by programming 
equipment for the purpose of automatically matching 
the device to be programmed with its corresponding 
programming algorithm. This mode is functional in the 
25°C + 5°C ambient temperature range that is required 
when programming the Am27C256. 


To activate this mode, the programming equipment 
must force 12.0 V + 0.5 V on address like A9 of the 
Am27C256. Two identifier bytes may then be se- 
quenced from the device outputs by toggling address 
line AO from Vit to Vin. All other address lines must be 
held at Vi. during auto select mode. 


Byte 0 (AO = Vi_) represents the manufacturer code, and 
byte 1 (AO = Vin), the device code. For the Am27C256, 
these two identifier bytes are given in the Mode Select 
Table. All identifiers for manufacturer and device codes 
will possess odd parity, with the MSB (DQ7) defined as 
the parity bit. 


Read Mode 


The Am27C256 has two control functions, both of which 
must be logically satisfied in order to obtain data at the 
outputs. Chip Enable (CE) is the power control and 
should be used for device selection. Output Enable (OE) 
is the output control and should be used to gate data to 
the output pins, independent of device selection. As- 
suming that addresses are stable, address access time 
(tacc ) is equal to the delay from CE to output (tce). Data 
is available at the outputs toe after the falling edge of 
OE, assuming that CE has been LOW and addresses 


have been stable for at least tacc -toe. 
Standby Mode 


The Am27C256 has a CMOS standby mode which re- 
duces the maximum Vcc current to 100 LA. It is placed 
in CMOS-standby when CE is at Vcc + 0.3 V. The 
Am27C256 also has a TTL-standby mode which re- 
duces the maximum Vcc current to 1.0 mA. It is placed in 
TTL-standby when CE is at Vin. When in standby mode, 
the outputs are in a high-impedance state, independent 
of the OE input. 
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System Applications 


To accommodate multiple memory connections, a two- 
line control function is provided to allow for: 


m Low memory power dissipation 
m Assurance that output bus contention will not occur 


Itis recommended that CE be decoded and used as the 
primary device-selecting function, while OE be made a 
common connection to all devices inthe array and con- 
nected to the READ line from the system control bus. 
This assures that all deselected memory devices are in 
low-power standby mode and that the output pins are 
only active when data is desired from a particular mem- 
ory device. 


MODE SELECT TABLE 


During the switch between active and standby condi- 
tions, transient current peaks are produced on the rising 
and falling edges of Chip Enable. The magnitude of 
these transient current peaks is dependent on the out- 
put Capacitance loading of the device. At a minimum, a 
0.1-uF ceramic capacitor (high frequency, low inherent 
inductance) should be used on each device between 
Vcc and Vss to minimize transient effects. In addition, 
to overcome the voltage drop caused by the inductive 
effects of the printed circuit board traces on EPROM ar- 
rays, a4.7-uF bulk electrolytic capacitor should be used 
between Vcc and Vss for each eight devices. The loca- 
tion of the capacitor should be close to where the power 
supply is connected to the array. 


a eee 


~~ 


Output Disable See oe sO 
pve fe 


Standby (TTL) 


VIH VIL xX 
Program Inhibit re ee 


Auto Select 
(Note 3) 


Notes: 
1.§ Vo =12.0V+05V 


2. X = Either Vin or Vit 
3. A1—-A8=A10-A1l4 = Vit 
4 


Manufacturer 
Code 


la te 


. See DC Programming Characteristics for Vpp voltage during programming. 
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ABSOLUTE MAXIMUM RATINGS 


Storage Temperature 
OTP PIOGUGIS 2.0 cc0scscanwes —65°C to +125°C 
All Other Products ............ —65°C to +150°C 
Ambient Temperature 
with Power Applied ............. —55°C to +125°C 


Voltage with Respect To Vss 
All pins except A9,Vpp , Vcc 


OIG Tl). cc acens ewes aun —0.6 V to Vcc + 0.5 V 
AQ and Vpp (Note 2) ......... —0.6 V to +13.5 V 
MEE wdece ae ceueuneaaeareeset —0.6 Vto +7.0 V 

Notes: 


1. Minimum DC voltage on input or I/O pins is -0.5 V. During 
transitions, the inputs may overshoot Vss to -2.0 V for pe- 
riods of up to 20 ns. Maximum DC voltage on input andl/O 
pins is Vcc + 0.5 V which may overshoot to Vcc + 2.0 V for 
periods up to 20 ns. 


2. For A9 and Vpp the minimum DC input is —0.5 V. During 
transitions, A9 and Vpp may overshoot Vss to -2.0 V for 
periods of up to 20 ns. A9 and Vpp must not exceed 13.5 V 
for any period of time . 


Stresses above those listed under “Absolute Maximum Rat- 
ings” may cause permanent damage to the device. This is a 
stress rating only; functional operation of the device at these 
or any other conditions above those indicated in the opera- 
tional sections of this specification is not implied. Exposure of 
the device to absolute maximum rating conditions for ex- 
tended periods may affect device reliability. 


OPERATING RANGES 
Commercial (C) Devices | 


Case Temperature (Tc) ......... 0°C to +70°C 
Industrial (1) Devices 

Case Temperature (Tc) ....... —40°C to +85°C 
Extended Commercial (E) Devices 

Case Temperature (Tc) ...... —55°C to +125°C 
Military (M) Devices 

Case Temperature (Tc) ...... —55°C to +125°C 
Supply Read Voltages 

Vcc for Am27C256-XX5 ..... +4.75 V to +5.25 V 

Vcc for Am27C256-XX0 ..... +4.50 V to +5.50 V 


Operating ranges define those limits between which the func- 
tionality of the device is guaranteed. 
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DC CHARACTERISTICS over operating range unless otherwise specified. 
(Notes 1, 2 and 4) (for APL Products, Group A, Subgroups 1, 2, 3, 7 and 8 are tested 
unless otherwise noted) 


Parameter 
Symbol | Parameter Description Test Conditions 


[Von [OupurHiGH Votage -[lon= 400A SSOSC~=~“~*~*~“—*‘“*~*—*é~sdC(i CSS 
vo. oupuow vonage fu=aimaSSSOS~SSSSC*dC 
0 
[va [inpawowvotage sp SCSCS~—C—SCS es wos 
Tur | ptoad Curent |vncoviewveg co 


ILo Output Leakage Current Vout = 0 V to +Vcc | CilDevices | | 1.0 | uA 
LEMDevices | | 5.0 
Icc1_ | Voc Active Current CE = Vit, f = 10 MHz, 25 mA 
(Note 3) lout = 0 mA 


Vcc CMOS Standby Current | CE = Vcc +0.3 V Po ! 


Vpp Current During Read CE = OE = Vit, Vpp = Vcc 


Notes: 

1. Vcc must be applied simultaneously or before Vpp, and removed simultaneously or after Vpp. 

2. Caution: The Am27C256 must not be removed from (or inserted into) a socket when Vcc or Vpp is applied. 
3. Icc1 is tested with OE = Vin to simulate open outputs. 
4 


. Minimum DC Input Voltage is —0.5 V. During transitions, the inputs may overshoot to —2.0 V for periods less than 20 ns. 
Maximum DC Voltage on output pins is Vcc + 0.5 V, which may overshoot to Vcc + 2.0 V for periods less than 20 ns. 


30 30 
_ 25 - 25 
Cc Cc 
© @ 
5 <t 3 < 
OE 20 OE 20 
— a= 
S S 
” 15 ” 15 
10 10 
1 2 3 4 5 6 7 8 9 10 -75 -50 -25 0 25 50 75 100 125 150 
Frequency in MHz Temperature in °C 
Figure 1. Typical Supply Current Figure 2. Typical Supply Current 
vs. Frequency vs. Temperature 
Vcc = 5.5 V, T = 25°C Vcc = 5.5 V, f = 10 MHz 
08007G-6 08007G-7 
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CAPACITANCE 


Parameter| Parameter __| Test 
Symbol | _Description _| Conditions| Typ | Max | Typ | Max | Typ | Max | Typ | Max | Typ | Max | 


om Iepncwnas [w-o [un [ulelel ele] es] wl] wl we | 
T cour loupu caper] vowr-o fo [«s[wlelelelwlelulor 


Notes: 
1. This parameter is only sampled and not 100% tested. 


2. TA = +25°C, f = 1 MHz. 


SWITCHING CHARACTERISTICS over operating range unless otherwise specified 
(Notes 1, 3 and 4) (for APL Products, Group A, Subgroups 9,10 and 11 are tested unless 
otherwise noted) 


Sembole Parameter Test 
| JEDEC | Standard Description Conditions -70 
tavav | tacc | Address to CE = OE = | Min | p- |-|[-]-]-] 
Output Delay VIL | Max | | 90 | 120 | 150 | 200 | 250 | ns | 
terav | tce | Chip Enable to OE=Vi | Min_ | - | - |- |-|[- | 
Output Delay [Max [720 [750 | 200 | 250 | ns 
teLav OutputEnableto | CE=Vi [Min | p- | - |-|]-] | 
Output Delay [Max ps0 [80 | 80 [50 | ns 
tEHQZ, tDF Chip Enable HIGH or Min | a ee ee ee ee 
taHaz | (Note 2) | Output Enable HIGH, 30 |} 30 30 | 30 
whichever comes 
first, to Output Float 
toH =| Output Hold from [Min | po }o toto! | 
Addresses, CE, 
or OE, whichever 
occurred first 


Notes: 
1. Vcc must be applied simultaneously or before Vpp, and removed simultaneously or after Vpp. 
This parameter is only sampled and not 100% tested. 


2 
3. Caution: The Am27C256 must not be removed from (or inserted into) a socket or board when Vpp or Vcc is applied. 
4 


. For the -55 and -70: 
Output Load: 1 TTL gate and Cy = 30 pF 
Input Rise and Fall Times: 20 ns 
Input Pulse Levels: 0 V to3 V 
Timing Measurement Reference Level: 1.5 V for inputs and outputs 
For all other versions: 
Output Load: 1 TTL gate and Cy = 100 pF 
Input Rise and Fall Times: 20 ns 
Input Pulse Levels: 0.45 V to 2.4 V 
Timing Measurement Reference Level: 0.8 V and 2 V inputs and outputs 
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SWITCHING TEST CIRCUIT 


Device 
Under 
Test 


+5.0 V 


Diodes = IN3064 
or Equivalent 


CL = 100 pF including jig capacitance (30 pF for -55, —70) 08007G-8 


SWITCHING TEST WAVEFORM 


2.4V 3V 
2.0V 2.0 V ; 
<a i 
08V > Test Points <& 08V 1.5V 1.5 V 
0.45 V OV 
Input Output Input Output 
08007G-9 
AC Testing: Inputs are driven at 2.4 V for a logic “1” AC Testing: Inputs are driven at 3.0 V for a logic “1” 
and 0.45 V for a logic “O”. Input pulse and 0 V for alogic “O”. Input pulse rise and 
rise and fall times are < 20 ns. fall times are < 20 ns for -55 and -70. 
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KEY TO SWITCHING TEST WAVEFORMS 


WAVEFORM INPUTS OUTPUTS 


Must Be 
Steady 


May 
Change 
from H to L 


May 
Change 
from Lto H 


Don’t Care, 
Any Change 
Permitted 


Does Not 
Apply 


Will Be 
Steady 


Will Be 
Changing 
from H to L 


Will Be 
Changing 
from Lto H 


Changing 
State 
Unknown 


Center 
Line is High 


Impedence 
“Off” State 


KS000010 


SWITCHING WAVEFORMS 


2.4 --—--—— 
Addresses ( nape Addresses Valid 2.0 
0.45 0.8 -——28 
CE 
tCE 
OE 
tOE 
tAcc 


tOH 


Valid Output 


(Note 1 


oun tee (KK 


1. OE may be delayed up to tacc — toe after the falling edge of the addresses without impact on tacc. 


Notes: 08007G-10 


2. tpF is specified from OE or CE, whichever occurs first. 
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Am27C512 


512 Kilobit (65,536 x 8-Bit) CMOS EPROM 


DISTINCTIVE CHARACTERISTICS 
@ Fast access time 
— 70ns 
m@ Low power consumption 
— 20 A typical CMOS standby current 
JEDEC-approved pinout 
Single +5 V power supply 
+10% power supply tolerance available 


100% Flashrite™ programming 
— Typical programming time of 8 seconds 


GENERAL DESCRIPTION 


The Am27C512 is a 512 K-bit ultraviolet erasable pro- 
grammable read-only memory. It is organized as 64K 
words by 8 bits per word, operates from a single +5 V 
supply, has a static standby mode, and features fast sin- 
gle address location programming. Products are avail- 
able in windowed ceramic DIP and LCC packages as 
well as plastic one time programmable (OTP) PDIP, 
TSOP and PLCC packages. 

Typically, any byte can be accessed in less than 70 ns, 
allowing operation with high-performance microproces- 
sors without any WAIT states. The Am27C512 offers 


separate Output Enable (OE) and Chip Enable (CE) 
BLOCK DIAGRAM 


o— VCC 
Oe Vss 


— Output Enable 
OE/Vpp 


Chip Enable 
CE and 
Prog Logic 
¥ 
Decoder 
AO0O-A15 
Address 
Inputs X 


Decoder 


Publication# 08140 Rev.G Amendment/0 
Issue Date: July 1993 


Advanced 
Micro 
Devices 


@ Latch-up protected to 100 mA from —-1 V to 
Vec+1V 


@ High noise immunity 
@ Versatile features for simple interfacing 
— Both CMOS and TTL input/output 
compatibility 
— Two line control functions 


@ Standard 28-pin DIP, PDIP, 32-pin TSOP, LCC 
and PLCC packages 


@ DESC SMD No. 5962-87648 


controls, thus eliminating bus contention in a multiple 
bus microprocessor system. 


AMD’s CMOS process technology provides high speed, 
low power, and high noise immunity. Typical power con- 
sumption is only 80 mW in active mode, and 100 uW in 
standby mode. 


All signals are TTL levels, including programming sig- 
nals. Bit locations may be programmed singly, in blocks, 
or at random. The Am27C512 supports AMD’s 
Flashrite™ programming algorithm (100 us pulses) re- 
sulting in a typical programming time of 8 seconds. 


Data Outputs 
DQ0-DQ7 


rrr, 


Output 
Buffers 


524,288 
Bit Cell 
Matrix 


08140G-1 
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PRODUCT SELECTOR GUIDE 


Family Part No. Am27C512 


Ordering Part No: 
Vec + 5% 


Vcc + 10% 


Max Access Time (ns) 
CE (E) Access Time (ns) 
OE (G) Access Time (ns) 


CONNECTION DIAGRAMS 


Top View 
DIP PLCC/LCC 
) 
Ais tj 1® Vcc $ 
rs 
A12 |} 2 A14 ~ 2H 6 Qt 
A13 q<tqezr>ac 
. MOFGA 
4 3 2 1 
AQ A6 291 ( A8 
Att A5 28] ( AQ 
— A4 27|_¢ Alt 
eal A2 25[_( OE (G)Vpp 
GBIF) Al 24[“{ A10 
DQ7 AO 23[_( CE (E) 
DQo Lf 11 DQ6 NC 22[_ ( DQ7 
pai Lf 12 DQS5 DQO 21{_( DQ6 
paz Yj 13 DQ4 Leal Lend Lendl Lacl Und Lead bag 
Vss DQ3 ~N nOMD YT WH 
08140G-2 Sa > =e 2 ais 
Notes: z 
1. JEDEC nomenclature is in parentheses. z= 
2. Don’t use (DU) for PLCC. 
PIN DESIGNATIONS LOGIC SYMBOL 
A0-A15 = Address Inputs 
CE (E) = Chip Enable Input 
DQ0-DQ7 = Data Inputs/Outputs 
DU = No External Connection 
(Do Not Use) 
NC = No Internal Connection 
OE (G)/Vpp = Output Enable Input/ 
Program Supply Voltage 
Vcc = Vcc Supply Voltage 
Vss = Ground 


08140G-4 
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ORDERING INFORMATION 
EPROM Products 


AMD Standard products are available in several packages and operating ranges. The order number (Valid Combination) is 
formed by a combination of: 


AM27C512 -75 
L_ OPTIONAL PROCESSING 


Blank = Standard Processing 
B Burn-in 


TEMPERATURE RANGE 

C = Commercial (0°C to +70°C) 

| Industrial (-40°C to +85°C) 

E = Extended Commercial (-55°C to +125°C) 


PACKAGE TYPE 

D = 28-Pin Ceramic DIP (CDV028) 

L = 32-Pin Rectangular Ceramic Leadless 
Chip Carrier (CLV032) 


SPEED OPTION 
See Product Selector Guide and Valid Combinations 


DEVICE NUMBER 
Am27C512 
512 Kilobit (65,536 x 8-Bit) CMOS EPROM 


Valid Combinations 


AM27C512-75 DC, DCB, LC, LCB 
AM27C512-90 


Valid Combinations 


Valid Combinations list configurations planned to be 
supported in volume for this device. Consult the lo- 
cal AMD sales office to confirm availability of specific 


AM27C512-120 DC, DCB, DI, DIB, valid combinations and to check on newly released 
AM27C512-150 DE. DEB. LC. LCB combinations. 


AM27C512-200 
AM27C512-250 
AM27C512-255 


LI, LIB, LE, LEB 
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ORDERING INFORMATION 
OTP Products 


AMD Standard products are available in several packages and operating ranges. The order number (Valid Combination) is 
formed by a combination of: 


AM27C512 -90 


L_ OPTIONAL PROCESSING 
Blank = Standard Processing 


TEMPERATURE RANGE 
C = Commercial (0°C to +70°C) 
| = Industrial (-40°C to + 85°C) 


PACKAGE TYPE 

P = 28-Pin Plastic DIP (PD 028) 

J = 32-Pin Rectangular Plastic Leaded Chip 
Carrier (PL 032) 

E = 32-Pin TSOP (TS 032) 


SPEED OPTION 
See Product Selector Guide and Valid Combinations 


DEVICE NUMBER 
Am27C512 
512 Kilobit (65,536 x 8-Bit) CMOS OTP EPROM 


Valid Combinations 


AM27C512-90 


Valid Combinations 
Valid Combinations list configurations planned to be 


AM27C512-120 supported in volume for this device. Consult the lo- 
AMBTOEIO. IED PC, JC, EC cal AMD sales office to confirm availability of specific 


valid combinations and to check on newly released 


Pl, Ji, El jaguar 
combinations. 


AM27C512-200 


AM27C512-255 
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ORDERING INFORMATION 
Military APL Products 


AMD products for Aerospace and Defense applications are available in several packages and operating ranges. APL 
(Approved Products List) products are fully compliant with MIL-STD-883 requirements. The order number (Valid Combination) 
is formed by a combination of: 


AM27C512 -90 /B 


A 
L_ LEAD FINISH 


A = Hot Solder Dip 


PACKAGE TYPE 

X = 28-Pin Ceramic DIP (CDV028) 

U = 32-Pin Rectangular Ceramic Leadless Chip 
Carrier (CLV032) 


DEVICE CLASS 
/B = Class B 


SPEED OPTION 
See Product Selector Guide and Valid Combinations 


DEVICE NUMBER 
Am27C512 
512 Kilobit (65,536 x 8-Bit) CMOS EPROM 


Valid Combinations 


Valid Combinations 


AM27C512-90 Valid Combinations list configurations planned to 
be supported in volume for this device. Consult 

puesta ee the local AMD sales office to confirm availability of 

AM270512-150 /BXA, /BUA specific valid combinations and to check on newly 

AM27C512-200 released combinations. 

AM27C512-250 


Group A Tests 


Group A tests consist of Subgroups 
Vy By Dy Fey By 1G). 11. 
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FUNCTIONAL DESCRIPTION 


Erasing the Am27C512 


In order to clear all locations of their programmed con- 
tents, it is necessary to expose the Am27C512 to an 
ultraviolet light source. A dosage of 15 W seconds/cm7?is 
required to completely erase an Am27C512. This dos- 
age can be obtained by exposure to an ultraviolet 
lamp—wavelength of 2537 A—with intensity of 12,000 
uW/cm*for 15 to 20 minutes. The Am27C512 should be 
directly under and about one inch from the source and 
all filters should be removed from the UV light source 
prior to erasure. 


It is important to note that the Am27C512 and similar 
devices will erase with light sources having wavelengths 
shorter than 4000 A. Although erasure times will be 
much longer than with UV sources at 2537 A, exposure 
to fluorescent light and sunlight will eventually erase the 
Am27C512 and exposure to them should be prevented 
to realize maximum system reliability. If used in such an 
environment, the package window should be covered 
by an opaque label or substance. 


Programming the Am27C512 


Upon delivery or after each erasure the Am27C512 has 
all 524,288 bits in the “ONE” or HIGH state. “ZEROs” 
are loaded into the Am27C51 2 through the procedure of 
programming. 

The programming mode is entered when 12.75 V+0.25 
V is applied to the OE/Vpp and CE is at Vi. 


For programming, the data to be programmed is applied 
8 bits in parallel to the data output pins. 


The Flashrite algorithm reduces programming time by 
using 100 us programming pulses and by giving each 
address only as many pulses as is necessary in order to 
reliably program the data. After each pulse is applied to 
a given address, the data in that address is verified. If 
the data does not verify, additional pulses are given until 
it verifies or the maximum is reached. This process is re- 
peated while sequencing through each address of the 
Am27C512. This part of the algorithm is done at Vcc = 
6.25 V to assure that each EPROM bit is programmed to 
a sufficiently high threshold voltage. After the final ad- 
dress is completed, the entire EPROM memory is veri- 
fied at Vcc = 5.25 V. 


Please refer to Section 6 for programming flow chart and 
characteristics. 


Program Inhibit 


Programming of multiple Am27C512 in parallel with dif- 
ferent data is also easily accomplished. Except for CE, 
all like inputs of the parallel Am27C512 may be com- 
mon. A TTL low-level program pulse applied to an 
Am27C512 CE input and OE/Vpp = 12.75 V + 0.25 V, 
will program that Am27C512. A high-level CE input 


inhibits the other Am27C512 devices from being pro- 
grammed. 


Program Verify 


A verify should be performed on the programmed bits to 
determine that they were correctly programmed. The 
verify should be performed with CE at Vi. and OE/Vpp 
at Vi. Data should be verified tov after the falling edge 
of CE. 


Auto Select Mode 


The auto select mode allows the reading out of a binary 
code from an EPROM that will identify its manufacturer 
and type. This mode is intended for use by programming 
equipment for the purpose of automatically matching 
the device to be programmed with its corresponding 
programming algorithm. This mode is functional in the 
25°C + 5°C ambient temperature range that is required 
when programming the Am27C512. 

To activate this mode, the programming equipment 
must force 12.0 + 0.5 V on address line AQ of the 
Am27C512. Two identifier bytes may then be se- 
quenced from the device outputs by toggling address 
line AO from Vit to Vin. All other address lines must be 
held at Vi. during auto select mode. 


Byte 0 (AO = Vi_) represents the manufacturer code, and 
byte 1 (AO = Vin), the device code. For the Am27C512, 
these two identifier bytes are given in the Mode Select 
Table. All identifiers for manufacturer and device codes 
will possess odd parity, with the MSB (DQ7) defined as 
the parity bit. 


Read Mode 


The Am27C512 has two control functions, both of which 
must be logically satisfied in order to obtain data at the 
outputs. Chip Enable (CE) is the power control and 
should be used for device selection. Output Enable (OE/ 
Vpp) is the output control and should be used to gate 
data to the output pins, independent of device selection. 
Assuming that addresses are stable, address access 
time (tacc ) is equal to the delay from CE to output (tcc). 
Data is available at the outputs toe after the falling edge 
of OE/Vpp, assuming that CE has been LOW and ac- 
dresses have been stable for at least tacc toe. 


Standby Mode 


The Am27C512 has a CMOS standby mode which re- 
duces the maximum Vcc current to 100 LA. It is placed 
in CMOS-standby when CE is at Vcc + 0.3 V. The 
Am27C512 also has a TTL-standby mode which re- 
duces the maximum Vcc current to 1.0 mA. It is placed in 
TTL-standby when CE is at Vin. When in standby mode, 
the outputs are in a high-impedance state, independent 
of the OE input. 
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Output OR-Tieing 

To accommodate multiple memory connections, a two- 
line control function is provided to allow for: 

m Low memory power dissipation 

m Assurance that output bus contention will not occur 


It is recommended that CE be decoded and used as the 
primary device-selecting function, while OE/Vpp be 
made a common connection to all devices in the array 
and connected to the READ line fromthe system control 
bus. This assures that all deselected memory devices 
are in low-power standby mode and that the output pins 
are only active when data is desired from a particular 
memory device. 


MODE SELECT TABLE 


Read 


Output Disable 


CE 
VIL 


Standby (TTL) 
Standby (CMOS) 


Program 


Program Verify 


Program Inhibit 


Manufacturer 
Auto Select Code 
(Note 3) 
Notes: 


1. VH=12.0+05V 

2. X = Either Vin or Vi. 

3. A1l—-A8 = A10-A15 = Vit 
4 


VIL 
VIH 
X 
Xx 
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System Applications 


During the switch between active and standby condi- 
tions, transient current peaks are produced on the rising 
and falling edges of Chip Enable. The magnitude of 
these transient current peaks is dependent on the out- 
put Capacitance loading of the device. At a minimum, a 
0.1-.F ceramic capacitor (high frequency, low inherent 
inductance) should be used on each device between 
Vcc and Vss to minimize transient effects. In addition, 
to overcome the voltage drop caused by the inductive 
effects of the printed circuit board traces on EPROM ar- 
rayS,a4.7-uF bulk electrolytic capacitor should be used 
between Vcc and Vss for each eight devices. The loca- 
tion of the capacitor should be close to where the power 
supply is connected to the array. 


. See DC Programming Characteristics for Vpp voltage during programming. 
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ABSOLUTE MAXIMUM RATINGS 


Storage Temperature 
CTP PRMGUGIS sscncncxneuneas —65°C to +125°C 
All Other Products ............ —65°C to +150°C 
Ambient Temperature 
with Power Applied ............. —55°C to +125°C 


Voltage with Respect To Vss 
All pins except AQ, 


VPP VOO sscwvgudecncuas —0.6 V to Vcc + 0.5 V 

PO AR VER 20005 ce ede anaes —0.6 V to +13.5 V 

MOO tuanee nese. eueeaw nee oa -0.6 V to +7.0 V 
Notes: 


1. Minimum DC voltage on input or I/O pins is -0.5 V. During 
transitions, the inputs may overshoot Vss to —2.0 V for pe- 
riods of up to 20 ns. Maximum DC voltage on input and I/O 
pins is Vcc + 0.5 V which may overshoot to Vcc + 2.0 V 
for periods up to 20 ns. 


2. For A9 and Vpp the minimum DC input is —0.5 V. During 
transitions, A9 and Vpp may overshoot Vss to -2.0 V for 
periods of up to 20 ns. A9 and Vpp must not exceed 13.5 V 
for any period of time. 


Stresses above those listed under “Absolute Maximum Rat- 
ings” may cause permanent damage to the device. This is a 
stress rating only; functional operation of the device at these 
or any other conditions above those indicated in the opera- 
tional sections of this specification is not implied. Exposure of 
the device to absolute maximum rating conditions for ex- 
tended periods may affect device reliability. 


OPERATING RANGES 
Commercial (C) Devices 


Case Temperature (Tc) ......... 0°C to +70°C 
industrial (1) Devices 

Case Temperature (Tc) ....... —40°C to +85°C 
Extended Commercial (E) Devices 

Case Temperature (Tc) ...... -55°C to +125°C 
Military (M) Devices 

Case Temperature (Tc) ...... —-55°C to +125°C 
Supply Read Voltages 

Vec for Am27C512-XX5 ..... +4.75 V to +5.25 V 

Vcc for Am27C512-XX0 ..... +4.50 V to +5.50 V 


Operating ranges define those limits between which the func- 
tionality of the device is guaranteed. 
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DC CHARACTERISTICS over operating range unless otherwise specified. 
(Notes 1, 2 and 4) (for APL Products, Group A, Subgroups 1, 2, 3, 7 and 8 are tested 
unless otherwise noted) 


Parameter 
Symbol Parameter Description Test Conditions 


vou Gh vorage —[tov=—atowa ——SC~d ee | 
es ee 
—v 


Co 
ee 


V ss 
out = 0 V to +Vcc 


Icc1 Vcc Active Current CE = Vi, f = 10 MHz, lout = 0 mA, 30 mA 
(Note 3) 


Vcc CMOS Standby Current | CE = Vcc +0.3 V 


Notes: 

1. Vcc must be applied simultaneously or before Vpp, and removed simultaneously or after Vpp. 

2. Caution: The Am27C512 must not be removed from (or inserted into) a socket when Vcc or Vpp is applied. 
3. Icc1 is tested with OE/Vpp = Vin to simulate open outputs. 
4 


. Minimum DC Input Voltage is —0.5 V. During transitions, the inputs may overshoot to —2.0 V for periods less than 20 ns. 
Maximum DC Voltage on output pins is Vcc + 0.5 V, which may overshoot to Vcc + 2.0 V for periods less than 20 ns. 


30 
Cc Cc 
ha S 
5S <4 3S < 
O € 20 Og 
aE a = 
= & = = 
ow cy. 
=) a 
w 15 op) 
10 
1 2 3 4 5 6 7 8 9 10 -75 -50 -25 0 25 50 75 100 125 150 
Frequency in MHz Temperature in °C 
Figure 1. Typical Supply Current Figure 2. Typical Supply Current 
vs. Frequency vs. Temperature 
Vcc = 5.5 V, T = 25°C Vcc = 5.5 V, f = 10 MHz 
08140G-5 08140G-6 
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CAPACITANCE 
Sp | ramet spon | Sane [Tie |e [ 

Symbol | Parameter Description | Conditions Typ | Max — Typ | Max | Typ | Max Typ | Max 
Tex [emwconcine [wo e]elwfels|als 
a 


Notes: 
1. This parameter is only sampled and not 100% tested. 
2. Ta = +25°C, f= 1 MHz 


—_ 


SWITCHING CHARACTERISTICS over operating range unless otherwise specified 
(Notes 1, 3, 4 and 5) (for APL Products, Group A, Subgroups 9,10, and 11 are tested 
unless otherwise noted) 


si he Parameter Test 


| JEDEC | Standard | Description Conditions - 
tavav tacc Address to Ce=<OE= |Min | - | - | | ee foe | | 
Output Delay vi [Max | 70 | 80 | 120 | 150 | 200 | 250 | ns 
ae 

Ae | 

— 

ee 


tELQV tCE Chip Enable to OE = VIL Min ie Poe fe | ee 
Output Delay | Max | 70 | 90 | 120 | 150 | 200 | 250 
teLav Output Enable to CE=Vi |Mn | - | - | - | - | - | - | 
Output Delay PMax | 40 [40 [50 | 50 | 7 | 75 _ 
teHOZ t0F — | Chip Enable HIGH or [Min | - | - | - [|- |-[- | | 
tGHQz (Note 2) | Output Enable HIGH, 25 30 30 30 30 30 
whichever comes 
first, to Output Float 
ae Output Hold from PRE 


Addresses, CE, 
or OE, whichever 

1. Vcc must be applied simultaneously or before Vpp, and removed simultaneously or after Vpp. 

This parameter is only sampled and not 100% tested. 


occurred first 


2 
3. Caution: The Am27C512 must not be removed from (or inserted into) a socket or board when Vpp or Vcc is applied. 
4 


. Output Load: 1 TTL gate and Cy = 100 pF 
Input Rise and Fall Times: 20 ns 
Input Pulse Levels: 0.45 V to 2.4 V 
Timing Measurement Reference Level: 0.8 V and 2 V inputs and outputs 
5. For the Am27C512-75: 
Output Load: 1 TTL gate and C, = 30 pF 
Input Rise and Fall Times: 20 ns 
Input Pulse Levels:0 V to3 V 
Timing Measurement Reference Level: 1.5 V for inputs and outputs 
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SWITCHING TEST CIRCUIT 


Device 
Under 
Test 


+5.0 V 


Diodes = IN3064 
or Equivalent 


CL = 100 pF including jig capacitance (30 pF for -75) 08140G-7 


SWITCHING TEST WAVEFORM 


2.4V 3V 
2.0V 2.0V ' 
oe ee 
0.8V > Test Points 08V 1.5V 1.5V 
0.45 V OV 
Input Output Input Output 
08140G-8 
AC Testing: Inputs are driven at 2.4 V for a logic “1” AC Testing: Inputs are driven at 3.0 V for a logic “1” 
and 0.45 V for a logic “O”. Input pulse and 0 V for a logic “O”. Input pulse rise and 
rise and fall times are < 20 ns. fall times are < 20 ns for -75 device. 
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KEY TO SWITCHING WAVEFORMS 


WAVEFORM INPUTS OUTPUTS 


Must Be Will Be 
Steady Steady 


May Will Be 
Change Changing 
from H to L from H to L 


May Will Be 
Change Changing 
from L to H from L to H 


Don’t Care Changing 
Any Change State 
Permitted Unknown 


Does Not Center 

Apply Line is High 
Impedence 
“Off” State 

KS000010 
SWITCHING WAVEFORMS 
2.4 
Addresses q 2.0 Addresses Valid 2.0 } 
0.45 0.8 0.8 


QO 
m 
SS 


OE/VPP | 
tDF 
eas (Note 2) 
High Z pie Ts High Z 
Output \ Valid Output ! 
Neiee: 08140G-9 


1. OE/Vpp may be delayed up to tacc — toe after the falling edge of the addresses without impact on tacc. 


2. tpF is specified from OE or CE, whichever occurs first. 
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Am27C010 


1 Megabit (131,072 x 8-Bit) CMOS EPROM 


DISTINCTIVE CHARACTERISTICS 
@ Fast access time 
— 90ns 
@ Low power consumption 
— 20 pA typical CMOS standby current 
JEDEC-approved pinout 
Single +5 V power supply 
+10% power supply tolerance available 


100% Flashrite™ programming 
— Typical programming time of 16 seconds 


GENERAL DESCRIPTION 


The Am27C010 is a 1 Megabit ultraviolet erasable pro- 
grammable read-only memory. It is organized as 128K 
words by 8 bits per word, operates from a single +5 V 
supply, has a static standby mode, and features fast sin- 
gle address location programming. Products are avail- 
able in windowed ceramic DIP and LCC packages as 
well as plastic one time programmable (OTP) PDIP, 
TSOP, and PLCC packages. 


Typically, any byte can be accessed in less than 90 ns, 
allowing operation with high-performance microproces- 
sors without any WAIT states. The Am27C010 offers 


separate Output Enable (OE) and Chip Enable (CE) 
BLOCK DIAGRAM 


Output Enable 
Chip Enable 


¥ 
Decoder 


X 
Decoder 


AO-A16 
Address 
Inputs 


Publication# 10205 Rev.D Amendment/0 
Issue Date: July 1993 


Advanced 
Micro 
Devices 


@ Latch-up protected to 100 mA from —-1 V to 
Vec+1V 
@ High noise immunity 
@ Versatile features for simple interfacing 
— Both CMOS and TTL input/output 
compatibility 
— Two line control functions 


@ Compact 32-pin DIP, PDIP, TSOP, LCC and 
PLCC packages 


m@ DESC SMD No. 5962-89614 


controls, thus eliminating bus contention in a multiple 
bus microprocessor system. 

AMD’s CMOS process technology provides high speed, 
low power, and high noise immunity. Typical power con- 
sumption is only 100 mW in active mode, and 100 pW in 
standby mode. 


All signals are TTL levels, including programming sig- 


nals. Bit locations may be programmed singly, in blocks, 


or at random. The Am27C010 supports AMD’s 
Flashrite™ programming algorithm (100 us pulses) re- 
sulting in a typical programming time of 16 seconds. 


Data Outputs 
DQ0-DQ7 


Output 
Buffers 
Y 
Gating 


1,048,576 
Bit Cell 
Matrix 


10205D-1 
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PRODUCT SELECTOR GUIDE 


Family Part No Am27C010 


Vcc + 5% 

A I 
[e089 [209 [a 
eereetem ———[ apap 


CONNECTION DIAGRAMS 


Top View 
DIP PLCC/LCC 
Vpp 
A16 |} 2 31 |} PGM (P) 
Ai5 [] 3 
Ai2 [14 
“t : 
A6 [} 6 ” 
sag A4 
A4 [| A3 
A3 [J 24 [| OE (G) A2 
Ae | At 
Ai 22 [] CE (E) AO 
Ao [| DQo 
DQo [ 
DQ1 [1] 14 
DQ2 [] 15 
Vss [116 10205D-3 


10205D-2 


Notes: 
1. JEDEC nomenclature is in parentheses. 


2. The 32-pin DIP to 32-Pin LCC configuration varies from the JEDEC 
28-pin DIP to 32-pin LCC configuration. 
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TSOP* 


Am27C010 
Standard Pinout 


1 
2 
3 
4 
5 
6 
i 
8 
9 


10205D-4 
*Contact local AMD sales office for package availability 


PIN DESIGNATIONS LOGIC SYMBOL 
A0-A16 = Address Inputs 

CE (E) = Chip Enable 

DQ0-DQ7 = Data Inputs/Outputs 

OE (G) = Output Enable Input 

PGM(P) = = Program Enable Input 

Vcc = Vcc Supply Voltage 

Vpp = Program Supply Voltage 

Vss = Ground 


10205D-5 
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ORDERING INFORMATION 
EPROM Products 


AMD Standard products are available in several packages and operating ranges. The order number (Valid Combination) is 
formed by a combination of: 


AM27C010 -90 
L_ OPTIONAL PROCESSING 


Blank Standard Processing 
B Burn-in 


TEMPERATURE RANGE 

C = Commercial (0°C to +70°C) 

| Industrial (-40°C to +85°C) 

E = Extended Commercial (-55°C to +125°C) 


PACKAGE TYPE 

D = 32-Pin Ceramic DIP (CDV032) 

L = 32-Pin Rectangular Ceramic Leadless 
Chip Carrier (CLV032) 


SPEED OPTION 
See Product Selector Guide and Valid Combinations 


DEVICE NUMBER 
Am27C010 
1 Megabit (131,072 x 8-Bit) CMOS EPROM 


Valid Combinations 
Valid Combinations list configurations planned to be 


Valid Combinations 
| AM27C010-90 | 


DC, DCB, DI, DIB, supported in volume for this device. Consult the lo- 
pee) 11.6, 108, Li, Lie cal AMD sales office to confirm availability of specific 
AM27C010-105 valid combinations and to check on newly released 


AM27C010-120 


AM27C010-150 


AM27C010-200 


AM27C010-255 


combinations. 
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ORDERING INFORMATION 
OTP Products 


AMD Standard products are available in several packages and operating ranges. The order number (Valid Combination) is 
formed by a combination of: 


AM27C010 -105 P Cc 


L_ OPTIONAL PROCESSING 
Blank = Standard Processing 
TEMPERATURE RANGE 
C = Commercial (0°C to +70°C) 
| = Industrial (-40°C to + 85°C) 
PACKAGE TYPE 
P = 32-Pin Plastic DIP (PD 032) 
J = 32-Pin Rectangular Plastic Leaded Chip 

Carrier (PL 032) 
E = 32-Pin TSOP (TS 032) 
SPEED OPTION 


See Product Selector Guide and Valid Combinations 


DEVICE NUMBER 
Am27C010 
1 Megabit (131,072 x 8-Bit) CMOS OTP EPROM 


Valid Combinations Valid Combinations 
AM27C010-105 Valid Combinations list configurations planned to be 
AM27G010-120 supported in volume for this device. Consult the lo- 

PC, JC, EC, cal AMD sales office to confirm availability of specific 
AM27C010-150 PL JL EI valid combinations and to check on newly released 


AM27C010-200 
AM27C010-255 


combinations. 
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ORDERING INFORMATION 
Military APL Products 


AMD products for Aerospace and Defense applications are available in several packages and operating ranges. APL 


(Approved Products List) products are fully compliant with MIL-STD-883 requirements. The order number (Valid Combination) 
is formed by a combination of: 
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AM27C010 -120 /B X A 


L_ LEAD FINISH 


A = Hot Solder Dip 


PACKAGE TYPE 

X = 32-Pin Ceramic DIP (CDV032) 

U = 32-Pin Rectangular Ceramic Leadless Chip 
Carrier (CLV032) 

DEVICE CLASS 

/B = Class B 

SPEED OPTION 


See Product Selector Guide and Valid Combinations 


DEVICE NUMBER 
Am27C010 
1 Megabit (131,072 X 8-Bit) CMOS EPROM 


/BXA, (BUA 


Valid Combinations 


Valid Combinations list configurations planned to be 
supported in volume for this device. Consult the lo- 
cal AMD sales office to confirm availability of specific 
valid combinations and to check on newly released 
combinations. 


Group A Tests 


Group A tests consist of Subgroups 
1, 2y a» 74 8, 9, 10, 11. 
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FUNCTIONAL DESCRIPTION 
Erasing the Am27C010 


In order to clear all locations of their programmed con- 
tents, it is necessary to expose the Am27C010 to an 
ultraviolet light source. A dosage of 15 W seconds/cm?is 
required to completely erase an Am27C010. This dos- 
age can be obtained by exposure to an ultraviolet 
lamp—wavelength of 2537 A—-with intensity of 12,000 
uW/cm for 15 to 20 minutes. The Am27C010 should be 
directly under and about one inch from the source and 
all filters should be removed from the UV light source 
prior to erasure. 


It is important to note that the Am27C010 and similar 
devices will erase with light sources having wavelengths 
shorter than 4000 A. Although erasure times will be 
much longer than with UV sources at 2537 A, exposure 
to fluorescent light and sunlight will eventually erase the 
Am27C010 and exposure to them should be prevented 
to realize maximum system reliability. If used in such an 
environment, the package window should be covered 
by an opaque label or substance. 


Programming the Am27C010 


Upon delivery or after each erasure the Am27C010 has 
all 1,048,576 bits in the “ONE” or HIGH state. “ZEROs” 
are loaded into the Am27C010 through the procedure of 
programming. 

The programming mode is entered when 12.75 V + 
0.25 Vis applied to the Veep pin, CE and PGM areat Vi, 
and OE is at Vin. 


For programming, the data to be programmed is applied 
8 bits in parallel to the data output pins. 


The Flashrite algorithm reduces programming time by 
using 100 us programming pulses and by giving each 
address only as many pulses as is necessary in order to 
reliably program the data. After each pulse is applied to 
a given address, the data in that address is verified. If 
the data does not verify, additional pulses are given until 
it verifies or the maximum is reached. This process is re- 
peated while sequencing through each address of the 
Am27C010. This part of the algorithm is done at Vcc = 
6.25 V to assure that each EPROM bit is programmed to 
a sufficiently high threshold voltage. After the final ad- 
dress is completed, the entire EPROM memory is veri- 
fied at Vcc = Vpp = 5.25 V. 


Please refer to Section 6 for programming flow chart and 
characteristics. 


Program Inhibit 


Programming of multiple Am27C010 in parallel with dif- 
ferent data is also easily accomplished. Except for CE, 
all like inputs of the parallel Am27C010 may be com- 
mon. A TTL low-level program pulse applied to an 
Am27C010 CE input and Vpp = 12.75 V+ 0.25 V, PGM 
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Low and OE High will program that Am27C010. A high- 
level CE input inhibits the other Am27C010 devices 
from being programmed. 


Program Verify 


A verify should be performed on the programmed bits to 
determine that they were correctly programmed. The 
verify should be performed with OE and CE at Vi , PGM 
at Vit, and Vpp between 12.5 V and 13.0 V. 


Auto Select Mode 


The auto select mode allows the reading out of a binary 
code from an EPROM that will identify its manufacturer 
and type. This mode is intended for use by programming 
equipment for the purpose of automatically matching 
the device to be programmed with its corresponding 
programming algorithm. This mode is functional in the 
25°C + 5°C ambient temperature range that is required 
when programming the Am27C010. 


To activate this mode, the programming equipment 
must force 12.0 V + 0.5 V on address line AQ of the 
Am27C010. Two identifier bytes may then be se- 
quenced from the device outputs by toggling address 
line AO from Vit to Vin. All other address lines must be 
held at Vi. during auto select mode. 


Byte 0 (AO = Vi_) represents the manufacturer code, and 
byte 1 (AO = Vin), the device code. For the Am27C010, 
these two identifier bytes are given in the Mode Select 
Table. All identifiers for manufacturer and device codes 
will possess odd parity, with the MSB (DQ7) defined as 
the parity bit. 


Read Mode 


The Am27C010 has two control functions, both of which 
must be logically satisfied in order to obtain data at the 


outputs. Chip Enable (CE) is the power control and 
shouldbe used for device selection. Output Enable (OE) 
is the output control and should be used to gate data to 
the output pins, independent of device selection. As- 
suming that addresses are stable, address access time 
(tacc ) is equal to the delay from CE to output (tce). Data 
is available at the outputs toe after the falling edge of 
OE, assuming that CE has been LOW and addresses 


have been stable for at least tacc toe. 


Standby Mode 


The Am27C010 has a CMOS standby mode which re- 
duces the maximum Vcc current to 100 LA. It is placed 
in CMOS-standby when CE is at Vcc + 0.3 V. The 
Am27C010 also has a TTL-standby mode which re- 
duces the maximum Vcc current to 1.0 mA. It is placed in 
TTL-standby when CE is at Vin. When in standby mode, 
the outputs are in a high-impedance state, independent 
of the OE input. 
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Output OR-Tieing 


To accommodate multiple memory connections, a two- 
line control function is provided to allow for: 


m@ Low memory power dissipation 
m Assurance that output bus contention will not occur 


Itis recommended that CE be decoded and used as the 
primary device-selecting function, while OE be made a 
common connection to all devices in the array and con- 
nected to the READ line from the system control bus. 
This assures that all deselected memory devices are in 
low-power standby mode and that the output pins are 
only active when data is desired from a particular mem- 
ory device. 


MODE SELECT TABLE 


Red 


Standby (TTL) 


Auto Select 
(Note 3) 


Notes: 
1. Vw =12.0Vt05V 


2. X= Either Vin or Vit 
3. A1l—-A8 = A10-A16 = Vi 
4 


I A eA 


Eee 
» 
rt 


meen [weeny [Po | [om [me 
a 
a 
Peaamnne | mf x | x | x 


Manufacturer 
Code 


Poin] ee x | we | we | ee |e 


System Applications 


During the switch between active and standby condi- 
tions, transient current peaks are produced on the rising 
and falling edges of Chip Enable. The magnitude of 
these transient current peaks is dependent on the out- 
put capacitance loading of the device. At a minimum, a 
0.1-uF ceramic capacitor (high frequency, low inherent 
inductance) should be used on each device between 
Vcc and Vss to minimize transient effects. In addition, 
to overcome the voltage drop caused by the inductive 
effects of the printed circuit board traces on EPROM ar- 
rayS, a4.7-uF bulk electrolytic capacitor should be used 
between Vcc and Vss for each eight devices. The loca- 
tion of the capacitor should be close to where the power 
supply is connected to the array. 


rt 
f 


x< 
x< 


x< 
x< 


ce 
tt 


x< 
x< 


x 
il 


. See DC Programming Characteristics for Vpp voltage during programming. 
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ABSOLUTE MAXIMUM RATINGS 
Storage Temperature 


OTP Products ............... —65°C to +125°C 
All Other Products ............ —65°C to +150°C 
Ambient Temperature 
with Power Applied ............. —55°C to +125°C 


Voltage with Respect To Vss 


All pins except A9,Vpp,Vcc . —0.6 V to Vcc +0.5 V 
AQand Vpp ................ —0.6 V to +13.5 V 
WOO vau.oac+ des dtu eacudee: —0.6 V to +7.0 V 


Notes: 

1. Minimum DC voltage on input or I/O pins is -0.5 V. During 
transitions, the inputs may overshoot Vss to-2.0 V for pe- 
riods of up to 20 ns. Maximum DC voltage on input and I/O 
pins is Vcc + 0.5 V which may overshoot to Vcc + 2.0 V 
for periods up to 20 ns. 


2. For A9 and Vpp the minimum DC input is -0.5 V. During 
transitions, A9 and Vpp may overshoot Vss to -2.0 V for 
periods of up to 20 ns. A9 and Vpp must not exceed 13.5 V 
for any period of time . 


Stresses above those listed under “Absolute Maximum Rat- 
ings” may cause permanent damage to the device. This is a 
stress rating only; functional operation of the device at these 
or any other conditions above those indicated in the opera- 
tional sections of this specification is not implied. Exposure of 
the device to absolute maximum rating conditions for ex- 
tended periods may affect device reliability. 


OPERATING RANGES 
Commercial (C) Devices 


Case Temperature (Tc) ......... 0°C to +70°C 
Industrial (1) Devices 

Case Temperature (Tc) ....... —40°C to +85°C 
Extended Commercial (E) Devices 

Case Temperature (Tc) ...... —55°C to +125°C 
Military (M) Devices 

Case Temperature (Tc) ...... —55°C to +125°C 
Supply Read Voltages 

Vcc for Am27C010-XX5 ..... +4.75 V to +5.25 V 

Vcc for Am27C010-XX0 ..... +4.50 V to +5.50 V 


Operating ranges define those limits between which the func- 
tionality of the device is guaranteed. 
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DC CHARACTERISTICS over operating range unless otherwise specified. 
(Notes 1, 2 and 4) (for APL Products, Group A, Subgroups 1, 2, 3, 7 and 8 are tested 
unless otherwise noted) 


Parameter 
Symbol | Parameter Description Test Conditions 


[Von | OutputHIGH Votage | ton=—e00uA—SOSC~=~C~S~—“—*S*~sk SCC 
[vor [Ouputtowvorage fin=2ima SS SSSC«dSSSSC*d toms | 
[vn [input ice vonage if SSSCSCS~S~S co vo | 
[ve [inpurtow votage =| SSC~—~—SS Cs woe 
[ir [pt toad Curent | Wweoveves——S~SSC*dt 


Icc1 Vcc Active Current CE = Vit, f = 5 MHz, | 30 | wa 
Nate) our = Oma 


ae 
Ls 
ee 

| teca_|VocTT Standby Current | CE=Vm | mak 
7 


30 
= 1.0 
on Ces catia Corel | Gee Veeco 


Notes: 

1. Vcc must be applied simultaneously or before Vpp, and removed simultaneously or after Vpp. 

2. Caution: The Am27C010 must not be removed from (or inserted into) a socket when Vcc or Vpp is applied. 
3. Icc1 is tested withOE/Vpp = Vin to simulate open outputs. 
4 


. Minimum DC Input Voltage is —0.5 V. During transitions, the inputs may overshoot to —2.0 V for periods less than 20 ns. 
Maximum DC Voltage on output pins is Vcc + 0.5 V, which may overshoot to Vcc + 2.0 V for periods less than 20 ns. 


30 
< <- 3% 
@ 2 
5 < 3 < 
o = id E 20 
i a= 
Q Qa 
=) =) 
“0 Yo 15 

10 
1 2 3 4 5 6 7 8 9 10 -75 -50-25 0 25 50 75 100 125 150 
Frequency in MHz Temperature in °C 
Figure 1. Typical Supply Current Figure 2. Typical Supply Current 
vs. Frequency vs. Temperature 
Veco = 5.5 V, T = 25°C Vcc = 5.5 V, f= 5 MHz 
10205D-6 10205D-7 
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CAPACITANCE 


Symbol | Description | Conditions | Typ | Max | Typ | Max | Typ | Max| Typ | Max| Typ 


CIN Input 
Capacitance VIN =0 12 12 1 12 1 pF 


0 12 
12 
Notes: 


1. This parameter is only sampled and not 100% tested. 
2. Tn = +25°C, f= 1 MHz 


SWITCHING CHARACTERISTICS over operating range unless otherwise specified 
(Notes 1, 3 and 4) (for APL Products, Group A, Subgroups 9,10 and 11 are tested unless 
otherwise noted) 


Parameter Am27C010 
Symbols 
Parameter Test 


| JEDEC | Standard | Description Conditions 
tAvaV tacc Address to CE = OE = 
Output Delay VIL 
tELQV tCE Chip Enable to OE = 
Output Delay 
x : 
tDF 


2) 
m 
‘k 
m 
1 


a) 


= 
oa 


i 
< 
ia 


tGLav Output Enable to CE 
Output Delay 


tEHQZ Chip Enable HIGH or 

tGHQz Output Enable HIGH, 
whichever comes 
first, to Output Float 


Output Hold from 
Addresses, CE, 
or OE, whichever 
occurred first 


Notes: 

1. Vcc must be applied simultaneously or before Vpp, and removed simultaneously or after Vpp. 

2. This parameter is only sampled and not 100% tested. 

3. Caution: The Am27C010 must not be removed from (or inserted into) a socket or board when Vpp or Vcc is applied. 
4 


. Output Load: 1 TTL gate and Ci = 100 pF 
Input Rise and Fall Times: 20 ns 
Input Pulse Levels: 0.45 V to 2.4 V 
Timing Measurement Reference Level: 0.8 V and 2 V for inputs and outputs 
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SWITCHING TEST CIRCUIT 


2.7 kQ 


Device 
Under 
Test 


+5.0 V 


Diodes = IN3064 
or Equivalent 


CL = 100 pF including jig capacitance 10205D-8 


SWITCHING TEST WAVEFORM 


2.4V 
2.0 V 2.0 V 
» - Test Points 
0.8 V 0.8 V 
0.45 V 
Input Output 
10205D-9 


AC Testing: Inputs are driven at 2.4 V for a logic “1” and 0.45 V for a logic “O”. Input pulse rise and fall times are < 20 ns. 
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KEY TO SWITCHING WAVEFORMS 


WAVEFORM 


INPUTS 


Must Be 
Steady 


May 
Change 


from H to L 


May 
Change 


from L to H 


Don’t Care, 
Any Change 
Permitted 


Does Not 


Apply 


OUTPUTS 


Will Be 
Steady 


Will Be 
Changing 
from H to L 


Will Be 
Changing 
from Lto H 


Changing 
State 
Unknown 


Center 
Line is High 


AMD a 


Impedence 
“Off” State 


KS000010 


SWITCHING WAVEFORMS 


2.4 i ig sinh 
Addresses ne Addresses Valid 2.0 
0.45 e. --—28 
CE 
tCE 
OE 
tOE 
ACC tOH 
High Z (Note 1) --—---— 
Output (C(K( Valid Output 


Notes: 10205D-10 


1. OE may be delayed up to tacc — toe after the falling edge of the addresses without impact on tacc. 


2. tor is specified from OE or CE, whichever occurs first. 
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Am27C1024 


1 Megabit (65,536 x 16-Bit) CMOS EPROM 


DISTINCTIVE CHARACTERISTICS 
™@ Fast access time 

— 85ns 
@ Low power consumption 

— 20 pA typical CMOS standby current 


m@ JEDEC-approved 40-Pin DIP and 44-Pin LCC 
pinouts 


@ Single +5 V power supply 
m@ +10% power supply tolerance available 


GENERAL DESCRIPTION 


The Am27C1024 is a 1 Mbit ultraviolet erasable pro- 
grammable read-only memory. It is organized as 64K 
words by 16 bits per word, operates from a single +5 V 
supply, has a static standby mode, and features fast sin- 
gle address location programming. Products are avail- 
able in windowed ceramic DIP and LCC packages as 
well as plastic one time programmable (OTP) PDIP and 
PLCC packages. 


Typically, any byte can be accessed in less than 85 ns, 
allowing operation with high-performance microproces- 
sors without any WAIT states. The Am27C1024 offers 


separate Output Enable (OE) and Chip Enable (CE) 


BLOCK DIAGRAM 


o—> VCC 
Oo—» Vpp 


and 
Prog Logic 


A0O-A15 
Address 
Inputs 


Output Enable 
Chip Enable 


¥ 
Decoder 


4 
Decoder 


ber 


Advanced 
Micro 
Devices 


@ 100% Flashrite™ programming 
— Typical programming time of 8 seconds 

@ Latch-up protected to 100 mA from —1 V to 
Veco +1V 

@ High noise immunity 

@ Versatile features for simple interfacing 
— Both CMOS and TTL input/output compatibility 
— Two line control functions 

™ DESC SMD No. 5962-86805 


controls, thus eliminating bus contention in a multiple 
bus microprocessor system. 


AMD’s CMOS process technology provides high speed, 
low power, and high noise immunity. Typical power con- 
sumption is only 125 mW in active mode, and 100 pW in 
standby mode. 


All signals are TTL levels, including programming sig- 
nals. Bit locations may be programmed singly, in blocks, 
or at random. The Am27C 1024 supports AMD’s Flash- 
rite™ programming algorithm (100 us pulses) resulting 
in a typical programming time of 8 seconds. 


Data Outputs 
DQ0-DQ15 


1,048 576-Bit 
Cell Matrix 


06780G-1 


Publication# 06780 Rev.G Amendment/0 
Issue Date: July 1993 


PRODUCT SELECTOR GUIDE 


Am27C1024 


Family Part No. 


Ordering Part No: 
Vcc + 5% 


Vcc + 10% 
i 


CONNECTIONS DIAGRAMS 


Top View 
DIP 


06780G-2 


Notes: 
1. JEDEC nomenclature is in parentheses. 


2. Don't use (DU) for PLCC. 


PIN DESIGNATIONS 


PLCC/LCC 
aw 
~ 8 & 
Sze € Fi. wx 
a 
COSWUESER Sass 
vie we 
6 5 2 7 


DQ12 
DQ11 
DQ10 
DQ9 
DQ8 
Vss 
NC 
DQ7 
DQ6 
DQ5 
DQ4 


A13 
A12 
A114 
A10 
A9 
Vss 
NC 
A8 
A7 
A6 
A5 


06780G-3 


A0-A15 = Address Inputs 
CE (E) = Chip Enable 
DQ0-DQ15 = Data Inputs/Outputs 
OE (G) = Output Enable Input 
PGM = Program Enable Input CE (E) 
Vcc = Vcc Supply Voltage PEM ©) 
Vpp = Program Supply Voltage BE Gy 
G)/ 
Vss = Ground iid 06780G-4 
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ORDERING INFORMATION 
EPROM Products 


AMD standard products are available in several packages and operating ranges. The order number (Valid Combination) is 
formed by a combination of: 


AM27C1024 -85 


B 
Lt OPTIONAL PROCESSING 


Blank = Standard Processing 
B = Burn-in 


TEMPERATURE RANGE 

C = Commercial (0°C to +70°C) 
| = Industrial (-40°C to +85°C) 
E = 


Extended Commercial (-55°C to +125°C) 
PACKAGE TYPE 
D = 40-Pin Ceramic DIP (CDV040) 
L = 44-Pin Square Ceramic Leadless Chip 
Carrier (CLV044) (JEDEC Type E) 
SPEED OPTION 


See Product Selector Guide and 
Valid Combination 


DEVICE NUMBER/DESCRIPTION 
Am27C1024 
1 Megabit (65,536 x 16-Bit) CMOS EPROM 


Valid Combinations 


Valid Combinations list configurations planned to be 
supported in volume for this device. Consult the lo- 
cal AMD sales office to confirm availability of specific 
valid combinations and to check on newly released 
combinations. 


Valid Combinations 
AM27C1024-85 | DC, DCB, DI, DIB, 
AM27C1024-90 | LC, LCB, LI, LIB 
AM27C1024-120 DC. DCB, DI. 
AM27C1024-150 DIB, DE, DEB, 


AM27C1024-200 | LCB, LIB, LE, 
AM27C1024-255 | LEB. LO, LI 
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ORDERING INFORMATION 
OTP Products 


AMD standard products are available in several packages and operating ranges. The order number (Valid Combination) is 
formed by a combination of: 


AM27C1024 -90 


AMD L\ 


tL OPTIONAL PROCESSING 


Blank = Standard Processing 


TEMPERATURE RANGE 
C = Commercial (0°C to +70°C) 
| = Industrial (-40°C to 85°C) 


PACKAGE TYPE 

L = 40-Pin Plastic DIP (PD 040) 

J = 44-Pin Square Plastic Leaded Chip 
Carrier (PL 044) 


SPEED OPTION . 
See Product Selector Guide and 
Valid Combinations 


DEVICE NUMBER/DESCRIPTION 


Am27C1024 


1 Megabit (65,536 x 16-Bit) CMOS OTP EPROM 


Valid Combinations 
AM27C1024-90 PC, JC 
AM27C1024-120 
AM27C1024-150 PC, JC, Pl, JI 
AM27C1024-200 
AM27C1024-255 


Valid Combinations 


Valid Combinations list configurations planned to be 
supported in volume for this device. Consult the lo- 
cal AMD sales office to confirm availability of specific 
valid combinations and to check on newly released 
combinations. 


Am27C1024 2-75 


ct AMD 


ORDERING INFORMATION 
Military APL Products 


AMD products for Aerospace and Defense eo ape are available in several packages and operating ranges. APL (Approved 
Products List) products are fully compliant with MIL-STD-883 requirements. The order number (Valid Combination) is formed by 
a combination of: 


AM27C1024 -120 /B 


A 
Lt LEAD FINISH 


A = Hot Solder Dip 


PACKAGE TYPE 

Q = 40-Pin Ceramic DIP (CDV040) 

U = 44-Pin Square Ceramic Leadless Chip 
Carrier (CLV044) 


DEVICE CLASS 
/B= Class B 


SPEED OPTION 
See Product Selector Guide and 
Valid Combinations 


DEVICE NUMBER/DESCRIPTION 
Am27C1024 
1 Megabit (65,536 x 16-Bit) CMOS EPROM 


Valid Combinations | cach onmmmmaaien 
Valid Combinations list configurations planned to 
AM27C1024-120 be supported in volume for this device. Consult 
AM27C1024-150 the local AMD sales office to confirm availability of 
AM27C1024-170] /BQA. /BUA specific valid combinations and to check on newly 


released combinations. 


AM27C1024-200 
AM27C1024-250 


Group A Tests 


Group A tests consist of Subgroups 
1,2, 3, 7, 8, 9, 10, 11. 
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FUNCTIONAL DESCRIPTION 


Erasing the Am27C1024 


In order to clear all locations of their programmed con- 
tents, it is necessary to expose the Am27C1024 to an 
ultraviolet light source. A dosage of 15 W seconds/cmis 
required to completely erase an Am27C 1024. This dos- 
age can be obtained by exposure to an ultraviolet 
lamp—wavelength of 2537 (A)—with intensity of 12,000 
uW/cm? for 15 to 20 minutes. The Am27C 1024 should 
be directly under and about one inch from the source 
and all filters should be removed from the UV light 
source prior to erasure. 


It is important to note that the Am27C1024 and similar 
devices will erase with light sources having wavelengths 
shorter than 4000 A. Although erasure times will be 
much longer than with UV sources at 2537 A, exposure 
to fluorescent light and sunlight will eventually erase the 
Am27C1024 and exposure to them should be prevented 
to realize maximum system reliability. If used in such an 
environment, the package window should be covered 
by an opaque label or substance. 


Programming the Am27C1024 


Upon delivery or after each erasure the Am27C1024 
has all 1,048,576 bits in the “ONE” or HIGH state. “ZE- 
ROs” are loaded into the Am27C 1024 through the pro- 
cedure of programming. 


The programming mode is entered when 12.75 V + 
0.25 V is applied to the Vpp pin and CE and PGM are 
at Vic. 


For programming, the data to be programmed is applied 
16 bits in parallel to the data output pins. 


The Flashrite algorithm reduces programming time by 
using 100 us programming pulses and by giving each 
address only as many pulses as is necessary in order to 
reliably program the data. After each pulse is applied to 
a given address, the data in that address is verified. If 
the data does not verify, additional pulses are given until 
it verifies or the maximum is reached. This process is re- 
peated while sequencing through each address of the 
Am27C1024. This part of the algorithm is done at Vcc = 
6.25 V to assure that each EPROM bit is programmed to 
a sufficiently high threshold voltage. After the final ad- 
dress is completed, the entire EPROM memory is veri- 
fied at Vcc = Vpp = 5.25 V. 


Please refer to Section 6 for programming flow chart and 
characteristics. 


Program Inhibit 


Programming of multiple Am27C1024 in parallel with 
different data is also easily accomplished. Except for 
CE, all like inputs of the parallel Am27C1024 may be 
common. A TTL low-level program pulse applied to an 
Am27C1024 CE input with Vpp = 12.75 V + 0.25 V, and 
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PGM Low will program that Am27C1024. A high-level 
CE input inhibits the other Am27C 1024 devices from be- 
ing programmed. 


Program Verify 


A verify should be performed on the programmed bits to 
determine that they were correctly programmed. The 
verify should be performed with OE and CE at Vi, PGM 
at Vin and Vpp between 12.75 V+ 0.25 V. 


Auto Select Mode 


The auto select mode allows the reading out of a binary 
code from an EPROM that will identify its manufacturer 
and type. This mode is intended for use by programming 
equipment for the purpose of automatically matching 
the device to be programmed with its corresponding 
programming algorithm. This mode is functional in the 
25°C + 5°C ambient temperature range that is required 
when programming the Am27C 1024. 


To activate this mode, the programming equipment 
must force 12.0 V + 0.5 V open address the A9Q of the 
Am27C1024. Two identifier bytes may then be se- 
quenced from the device outputs by toggling address 
line AO from Vit to Vin. All other address lines must be 
held at Vi during auto select mode. 


Byte 0 (AO = Vi_) represents the manufacturer code, and 
byte 1 (AO = Vin), the device code. For the Am27C 1024, 
these two identifier bytes are given in the Mode Select 
Table. All identifiers for manufacturer and device codes 
will possess odd parity, with the MSB (DQ7) defined as 
the parity bit. 


Read Mode 


The Am27C1024 has two control functions, both of 
which must be logically satisfied in order to obtain data 
at the outputs. Chip Enable (CE) is the power control 
and should be used for device selection. Output Enable 
(OE) is the output control and should be used to gate 
data to the output pins, independent of device selection. 
Assuming that addresses are stable, address access 
time (tacc) is equal to the delay from CE to output (tce). 
Data is available at the outputs toe after the falling edge 
of OE, assuming that CE has been LOW and addresses 


have been stable for at least tacc toe . 


Standby Mode 


The Am27C1024 has a CMOS standby mode which re- 
duces the maximum Vcc current to 100 LA. It is placed 
in CMOS-standby when CE is at Vcc + 0.3 V. The 
Am27C1024 also has a TTL-standby mode which re- 
duces the maximum Vcc current to 1.0 mA. It is placed in 
TTL-standby when CE is at Vin. When in standby mode, 
the outputs are in a high-impedance state, independent 
of the OE input. 
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Output OR-Tieing 
To accommodate multiple memory connections, a two- 
line control function is provided to allow for: 


@ Low memory power dissipation 
@ Assurance that output bus contention will not occur 


It is recommended that CE be decoded and used as the 
primary device-selecting function, while OE be made a 
common connection to all devices in the array and con- 
nected to the READ line from the system control bus. 
This assures that all deselected memory devices are in 
low-power standby mode and that the output pins are 
only active when data is desired from a particular mem- 
ory device. 


MODE SELECT TABLE 


Program Inhibit 

Auto Solect Manufacturer Code 

nat 3 
Notes: 


1. Vo =12.0V4t0.5V 


2. X = Either Vin or VIL 
3. A1-A8 = A0O-A15 = Vi. 
4 


Mode Ps] ce |e | ram | to | ao | vee | outputs: 
Red te Te x vee | wr | 
OuputDisablo | XT mm Tx Le vee 
[Stanaby(TT) tm Lx x vee 
Senivienosy + _iveetony x | | | | ee | ee 
a 
[Program Verty | eT 
| 
a ce 
a 


System Applications 


During the switch between active and standby condi- 
tions, transient current peaks are produced on the rising 
and falling edges of Chip Enable. The magnitude of 
these transient current peaks is dependent on the out- 
put Capacitance loading of the device. At a minimum, a 
0.1 uF ceramic capacitor (high frequency, low inherent 
inductance) should be used on each device between 
Vcc and Vss to minimize transient effects. In addition, to 
overcome the voltage drop caused by the inductive ef- 
fects of the printed circuit board traces on EPROM ar- 
rays, a 4.7 uF bulk electrolytic capacitor should be used 
between Vcc and Vss for each eight devices. The loca- 
tion of the capacitor should be close to where the power 
supply is connected to the array. 


X 
VIH 


. See DC Programming Characteristics for Vpp voltage during programming. 
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ABSOLUTE MAXIMUM RATINGS 
Storage Temperature 


OUP ProqugiS «<i cece eavai —65°C to +125°C 
All Other Products ............ —65°C to +150°C 
Ambient Temperature 
with Power Applied ............. —55°C to +125°C 


Voltage with Respect to Vss 


All pins except A9,Vpp ,Vcc . —0.6 Vto Vcc + 0.5 V 


AQand Vpp ................ —0.6 V to +13.5V 
VOC ancen ens eansweuugauuweeaus —0.6 V to +7.0 V 
Notes: 


1. Minimum DC voltage on input or I/O pins is —0.5 V. During 
transitions, the inputs may overshoot Vss to —2.0 V for pe- 
riods of up to 20 ns. Maximum DC voltage on input and I/O 
pins is Vcc + 0.5 V which may overshoot to Vcc + 2.0 V for 
periods up to 20ns. 


2. For A9 and Vpp the minimum DC input is —0.5 V. During 
transitions, AQ and Vpp may overshoot Vss to —2.0 V for 


periods of up to 20 ns. A9 and Vpp must not exceed 13.5 V 
for any period of time. 


Stresses above those listed under “Absolute Maximum Rat- 
ings” may cause permanent damage to the device. This is a 
stress rating only; functional operation of the device at these 
or any other conditions above those indicated in the opera- 
tional sections of this specification is not implied. Exposure of 
the device to absolute maximum rating conditions for ex- 
tended periods may affect device reliability. 
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OPERATING RANGES 
Commercial (C) Devices 


Case Temperature (Tc).......... 0°C to +70°C 
industrial (1) Devices 

Case Temperature (Tc)........ —40°C to +85°C 
Extended Commercial (E) Devices 

Case Temperature (Tc)....... —55°C to +125°C 
Military (M) Devices 

Case Temperature (Tc)....... —55°C to +125°C 
Supply Read Voltages 

Voc for AmM27C1024-XX5 .... +4.75 V to +5.25 V 

Vcc for Am27C1024-XX0 .... +4.50 V to +5.50 V 


Operating ranges define those limits between which the 
functionality of the device is guaranteed. 
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DC CHARACTERISTICS over operating range unless otherwise specified (Notes 1, 2 and 
4) (for APL Products, Group A, Subgroups 1, 2, 3, 7 and 8 are tested unless otherwise 
noted) 


Parameter 
Symbol Parameter Description Test Conditions 


[vor | Oupur ich vonage lon=—400n8SSS~=~iSes PS 
[vor [ouput tow votage fin-aima——SS=~dCSC‘“‘d; (OS 
a CC 
ee a 


rr Input Load Current VIN=OVto+Vec  |CilDevices | _—s{|_—t.0_— 
EMDevices |____—i|_—s.0 
Output Leakage Current Vout = 0 V to +Vcc 


|CiiDevices | | 1.0 
[EMDevices | | 5.0 __ 
Icc1 Vcc Active Current CE = Vi, f = 5 MHz FO 
lour =O mA 


C/I Devices 


Le 
jemDevices | | 50 
[toca [Veo TW Standby Curent [GE=vm Tm 
[cs [Vee CMOS Standby Curent [GE=voczoav TT t00 |v 


Notes: 

1. Vcc must be applied simultaneously or before Vpp, and removed simultaneously or after Vpp. 

2. Caution: The Am27C1024 must not be removed from (or inserted into) a socket when Vcc or Vee is applied. 
3. Icc1 is tested with OE/Vep = Vin to simulate open outputs. 
4 


(Note 3) 


mA 


. Minimum DC Input Voltage is —0.5 V. During transitions, the inputs may overshoot to —2.0 V for periods less than 20 ns. 
Maximum DC Voltage on output pins is Vcc + 0.5 V, which may overshoot to Vcc + 2.0 V for periods less than 20 ns. 


30 30 
isa 25 = 25 
= [ og 
© o 
Ss <a 35 < 
O £€ 20 O€ 20 
= oc =< 
io = 
> = 
” 15 Yn 15 
10 10 


1 2 3 4 5 6 7 8 9 10 
Frequency in MHz 


Figure 1. Typical Supply Current vs. Frequency 
Vee = 5.5 V, T = 25°C 


-75 -50 -25 O 25 50 75 100 125 150 
Temperature in °C 
06780G-5 


Figure 2. Typical Supply Current vs. Temperature 
Vec = 5.5, f= 5 MHz 
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CAPACITANCE 


Parameter Test 
Symbol | Parameter Description Conditions 


Notes: 
1. This parameter is only sampled and not 100% tested. 
2. Ta = +25°C, f = 1 MHz. 


SWITCHING CHARACTERISTICS over operating range unless otherwise specified 
(Notes 1, 3 and 4) (for APL Products, Group A, Subgroups 9, 10 and 11 are tested unless 


otherwise noted) 

Description Test Conditions ies | sot (tee. bese: noel aes. 

tavav | tacc | Address to CE=0E=Vi [Min | | | | | | || 
Output Delay [Max | 85 | 90 | 120 | 150 | 200] 250 | ns_ 

OE = Vi Min | | {| | | | ft 
Output Delay |Max__| 85 | 90 | 120 | 150 | 200 | 250 | ns _| 


CE = Vi Min | | | 
Output Delay [Max | 45 | 45 | 50 _| 65 | 75 | 75 | ns_ 

Chip Enable HIGH or ee Oooo 
Output Enable HIGH, 

ook ia aa a a 

a ee 


whichever comes 
Notes: 


first, to Output Float 
Output Hold from 

1. Vcc must be applied simultaneously or before Vpp, and removed simultaneously or after Vpp. 

This parameter is only sampled and not 100% tested. 


Addresses, CE, 
or OE, whichever 
occurred first 


2 
3. Caution: The Am27C1024 must not be removed from (or inserted into) a socket or board when Vpp or Vcc is applied. 
4 


. Output Load: 1 TTL gate and C, = 100 pF 
Input Rise and Fall Times: 20 ns 
Input Pulse Levels: 0.45 V to 2.4 V 
Timing Measurement Reference Level: 0.8 V and 2 V inputs and outputs 


a 
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1 amo 
SWITCHING TEST CIRCUIT 


Device 
Under 
Test 


+5.0V 


Diodes = IN3064 
or Equivalent 


Ct = 100 pF including jig capacitance 06780G-6 


SWITCHING TEST WAVEFORM 


24V 
2.0 V 2.0V 
» Test Points 
0.8V 0.8V 
0.45 V 


Input Output 


06780G-7 


AC Testing: Inputs are driven at 2.4 V for a logic “1” and 0.45 V for a logic “0.” Input pulse rise and fall times are < 20 ns. 
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KEY TO SWITCHING TEST WAVEFORMS 


WAVEFORM 


SWITCHING WAVEFORMS 


2.4 


Addresses { 
0.45 


2.0 
0.8 


High Z 
Output 


Notes: 


INPUTS 


Must Be 
Steady 


May 
Change 
from H to L 


May 
Change 
from Lto H 


Don’t Care, 
Any Change 
Permitted 


Does Not 
Apply 


Addresses Valid 


tCE 


tOE 


KCK(( 


tACC 
(Note 1). 


Valid Output 


OUTPUTS 


Will Be 
Steady 


Will Be 
Changing 
from H to L 


Will Be 
Changing 
from L to H 


Changing 
State 
Unknown 


Center 

Line is High 
Impedence 
“Off” State 


KS000010 


tOH 


06780G-8 


1. OE may be delayed up to tacc - toe after the falling edge of the addresses without impact on tacc. 


2. tpF is specified from OE or CE, whichever occurs first. 
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Am27C020 


2 Megabit (262,144 x 8-Bit) CMOS EPROM 


DISTINCTIVE CHARACTERISTICS 
@ Fast access time 
— 90 ns 
@ Low power consumption 
— 100 pA maximum CMOS standby current 
m@ JEDEC-approved pinout 
— Plug in upgrade of 1 Mbit EPROM 
— Easy upgrade from 28-pin JEDEC EPROMs 
@ Single +5 V power supply 


m™ +10% power supply tolerance standard on 
most speeds 


GENERAL DESCRIPTION 


The Am27C020 is a 2 Mbit, ultraviolet erasable pro- 
grammable read-only memory. It is organized as 256K 
words by 8 bits per word, operates from a single +5 V 
supply, has a static standby mode, and features fast sin- 
gle address location programming. Products are avail- 
able in windowed ceramic DIP and LCC packages, as 
well as plastic one-time programmable (OTP) 
packages. 


Typically, any byte can be accessed in less than 90 ns, 
allowing operation with high-performance microproces- 
sors without any WAIT states. The Am27C020 offers 


separate Output Enable (OE) and Chip Enable (CE) 


BLOCK DIAGRAM 


Oo—»> Vpp 
o—> VCC 


Output Enable 
Chip Enable 


‘ 
Decoder 


AO-A17 
Address 
Inputs 


X 
Decoder 


Advanced 
Micro 
Devices 


m@ 100% Flashrite™ programming 
— Typical programming time of 32 seconds 

@ Latch-up protected to 100 mA from -1 V to 
Vec+1V 

@ High noise immunity 

m@ Compact 32-pin DIP package requires no hard- 
ware Change for upgrades to 8 Mbits 

m@ DESC SMD No. 5962-90912 


controls, thus eliminating bus contention in a multiple 
bus microprocessor system. 


AMD's CMOS process technology provides high speed, 
low power, and high noise immunity. Typical power con- 
sumption is only 100 mW in active mode, and 100 wW in 
standby mode. 


All signals are TTL levels, including programming sig- 
nals. Bit locations may be programmed singly, in blocks, 
or atrandom. The Am27C020 supports AMD’s Flashrite 
programming algorithm (100 us pulses) resulting in typi- 
cal programming times of 32 seconds. 


Data Outputs 
DQ0-DQ7 


2,097,152-Bit 
Cell Matrix 


11507D-1 


Publication# 11507 Rev.D Amendment/0 
Issue Date: July 1993 


PRODUCT SELECTOR GUIDE 


Ordering Part No: 
Vcc +5% 


Voco+10% 


Max Access Time (ns) 
CE (E) Access (ns) 


p90 too} 105 


OE (G) Access (ns) 
CONNECTION DIAGRAMS 
Top View 
PLCC/LCC 
Vcc la 
peel = 
rm seer sB s 
A17 
A14 SOW 
A13 432 1 31 30 
A8 A7 A14 
A6 A13 
ie A5 A8& 
A114 A4 AQ 
OE (G) A3 All 
A10 A2 OE (G) 
— Al A1i0 
C Calin faa 
ee AO CE (E) 
Daz Dae DQ7 
DQ6 
pas mjalnin 
DQ4 = N DMN Y YH © 
DQ3 SsSeee8ee 
11507D-2 11507D-3 


Notes: 
1. JEDEC nomenclature is in parentheses. 
2. The 32-pin DIP to 32-pin LCC configuration varies from the JEDEC 28-pin DIP to 32-pin LCC configuration. 


PIN DESIGNATIONS LOGIC SYMBOL 

A0O-A17 = Address Inputs 

CE (E) = Chip Enable Input 

DQ0-DQ7 = Data Input/Outputs 

OE (G) = Output Enable Input pao-pa7 Ka 

PGM (P) = Program Enable Input CE ) 

Vcc = Vcc Supply Voltage PGM P) 

Vpp = Program Supply Voltage SEG) 

Vss = Ground 11507D-4 
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ORDERING INFORMATION 
EPROM Products 


AMD standard products are available in several packages and operating ranges. The order number (Valid Combination) is 
formed by a combination of: 


AM27C020 -90 D Cc 


B 
Lo OPTIONAL PROCESSING 


Blank = Standard Processing 
B = Burn-In 


TEMPERATURE RANGE 

C = Commercial (0°C to +70°C) 
| = Industrial (-40°C to +85°C) 

E = Extended Commercial (—55°C to +125°C) 
PACKAGE TYPE 

D = 32-Pin Ceramic DIP (CDV032) 


L = 32-Pin Rectangular Ceramic Leadless 
Chip Carrier (CLV032, JEDEC Type) 


- SPEED OPTION 
See Product Selector Guide and 
Valid Combination 


DEVICE NUMBER/DESCRIPTION 
Am27C020 
2 Megabit (262,144 x 8-Bit) CMOS EPROM 


Valid Combinations 


Valid Combinations list configurations planned to be 
supported in volume for this device. Consult the lo- 
cal AMD sales office to confirm availability of specific 
valid combinations and to check on newly released 
combinations. 


DC, DCB, DI, DIB, 
LC, LCB, LI, LIB 


DC, DCB, DI, DIB, 
DE, DEB, LCB, LIB, 
LE, LEG, LG, LI 
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ORDERING INFORMATION 
OTP Products 


AMD standard products are available in several packages and operating ranges. The order number (Valid Combination) is 


formed by a combination of: 
tL OPTIONAL PROCESSING 


Blank = Standard Processing 


AM27C020 -100 P 


TEMPERATURE RANGE 
C = Commercial (0°C to +70°C) 
Industrial (-40°C to 85°C) 


ACKAGE TYPE 
= 32-Pin Plastic DIP (PD 032) 
= 32-Pin Rectangular Plastic Leaded 
Chip Carrier (PL 032) 


P 
p 
J 


SPEED OPTION 
See Product Selector Guide and 
Valid Combinations 


DEVICE NUMBER/DESCRIPTION 
Am27C020 
2 Megabit (262,144 x 8-Bit) CMOS OTP EPROM 


Valid Combinations 


Valid Combinations list configurations planned to be 
supported in volume for this device. Consult the lo- 
cal AMD sales office to confirm availability of specific 
valid combinations and to check on newly released 
combinations. 


Valid Combinations 


AM27C020-100 
AM27C020-105 


AM27C020-120 PC, JC, PI, JI 


AM27C020-150 
AM27C020-200 
AM27C020-255 


Am27C020 2-87 


21 amo 


MILITARY ORDERING INFORMATION 
APL Products 


AMD products for Aerospace and Defense applications are available in several packages and operating ranges. APL (Approved 
Pp ) 


Products List) products are fully compliant with MIL-STD-883 requirements. The order number (Valid Combination) is formed by 
a combination of: 


AM27C020 -120 /B 


A 
Le LEAD FINISH 


A = Hot Solder Dip 


PACKAGE TYPE 

X = 32-Pin Ceramic DIP (CDV032) 

U = 32-Pin Rectangular Ceramic Leadless 
Chip Carrier (CLV032) 


DEVICE CLASS 
/B= Class B 


SPEED OPTION 
See Product Selector Guide and 
Valid Combinations 


DEVICE NUMBER/DESCRIPTION 
Am27C020 
2 Megabit (262,144 x 8-Bit) CMOS UV EPROM 


Valid Combinations | _ Valid Combinations 
Valid Combinations list configurations planned to 
AM27C020-120 be supported in volume for this device. Consult 
AM27C020-150 the local AMD sales office to confirm availability of 
AM27C020-200 /BXA, /BUA specific valid combinations and to check on newly 


released combinations. 
AM27C020-250 


Group A Tests 


Group A tests consist of Subgroups 
1; 2; 7 8, 8 10, Tt. 
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FUNCTIONAL DESCRIPTION 


Erasing the Am27C020 


In order to clear all locations of their programmed con- 
tents, it is necessary to expose the Am27C020 to an ul- 
traviolet light source. A dosage of 15 W seconds/cm? is 
required to completely erase an Am27C020. This dos- 
age can be obtained by exposure to an ultraviolet lamp 
— wavelength of 2537 A — with intensity of 12,000 pW/ 
cm? for 15 to 20 minutes. The Am27C020 should be di- 
rectly under and about one inch from the source and all 
filters should be removed from the UV light source prior 
to erasure. 


It is important to note that the Am27C020, and similar 
devices, will erase with light sources having wave- 
lengths shorter than 4000 A. Although erasure times will 
be much longer than with UV sources at 25374, never- 
theless the exposure to fluorescent light and sunlight will 
eventually erase the Am27C020 and exposure to them 
should be prevented to realize maximum system reli- 
ability. If used in such an environment, the package win- 
dow should be covered by an opaque label or 
substance. 


Programming the Am27C020 


Upon delivery, or after each erasure, the Am27C020 
has all 2,097,152 bits in the “ONE”, or HIGH state. “ZE- 
ROs” are loaded into the Am27C020 through the proce- 
dure of programming. 


The programming mode is entered when 12.75 V + 
0.25 V is applied to the Vep pin, CE and PGM are at Vit 
and OE is at Vin. 


For programming, the data to be programmed is applied 
8 bits in parallel to the data output pins. 


The Flashrite algorithm reduces programming time by 
using 100 us programming pulse and by giving each ad- 
dress only as many pulses as are necessary in order to 
reliably program the data. After each pulse is applied to 
a given address, the data in that address is verified. If 
the data does not verify, additional pulses are given until 
it verifies or the maximum is reached. This process is re- 
peated while sequencing through each address of the 
Am27C020. This part of the algorithm is done at Vcc = 
6.25 V to assure that each EPROM bit is programmed to 
a sufficiently high threshold voltage. After the final ad- 
dress is completed, the entire EPROM memory is veri- 
fied at Vcc = Vpp = 5.25 V. 


Program Inhibit 


Programming of multiple Am27C020s in parallel with 
different data is also easily accomplished. Except for 
CE, all like inputs of the parallel Am27C020 may be 
common. A TTL low-level program pulse applied to an 
Am27C020 CE input with Vep = 12.75 V+ 0.25 V, PGM 
LOW, and OE HIGH will program that Am27C020. 


A high-level CE input inhibits the other Am27C020s 
from being programmed. 


Program Verify 


A verify should be performed on the programmed bits to 
determine that they were correctly programmed. The 
verify should be performed with OE and CE at Vit, PGM 
at ViH, and Vpp between 12.5 V and 13.0 V. 


Auto Select Mode 


The auto select mode allows the reading out of a binary 
code from an EPROM that will identify its manufacturer 
and type. This mode is intended for use by programming 
equipment for the purpose of automatically matching 
the device to be programmed with its corresponding 
programming algorithm. This mode is functional in the 
25°C + 5°C ambient temperature range that is required 
when programming the Am27C020. 


To activate this mode, the programming equipment 
must force 12.0 V + 0.5 V on address line A9 of the 
Am27C020. Two identifier bytes may then be se- 
quenced from the device outputs by toggling address 
line AO from Vit to Vin. All other address lines must be 
held at Vit during auto select mode. 


Byte 0 (AO = ViL) represents the manufacturer code, and 
Byte 1 (AO = Vin), the device identifier code. For the 
Am27C020, these two identifier bytes are given in the 
Mode Select table. All identifiers for manufacturer and 
device codes will possess odd parity, with the MSB 
(DQ7) defined as the parity bit. 


Read Mode 


The Am27C020 has two control functions, both of which 
must be logically satisfied in order to obtain data at the 
outputs. Chip Enable (CE) is the power control and 
shouldbe used for device selection. Output Enable (OE) 
is the output control and should be used to gate data to 
the output pins, independent of device selection. As- 
suming that addresses are stable, address access time 
(tacc) is equal to the delay from CE to output (tce). Data 
is available at the outputs toe after the falling edge of 
OE, assuming that CE has been LOW and addresses 


have been stable for at least tacc — toe. 


Standby Mode 


The Am27C020 has a CMOS standby mode which re- 
duces the maximum Vcc current to 100 LA. It is placed in 
CMOS-standby when CE is at Vcc + 0.3 V. The 
Am27C020 also has a TTL-standby mode which re- 
duces the maximum Vcc current to 1.0 mA. Itis placed in 
TTL-standby when CE is at Vin. When in standby mode, 
the outputs are in a high-impedance state, independent 
of the OE input. 
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Output OR-Tieing 
To accommodate multiple memory connections, a two- 
line control function is provided to allow for: 


@ Low memory power dissipation, and 
@ Assurance that output bus contention will not occur 


It is recommended that CE be decoded and used as the 
primary device-selecting function, while OE be made a 
common connection to all devices in the array and con- 
nected to the READ line from the system control bus. 
This assures that all deselected memory devices are in 
their low-power standby mode and that the outut pins 
are only active when data is desired from a particular 
memory device. 


MODE SELECT TABLE 


aa se se ns os Oo 
x ton 


Read si 


Program Inhibit 


System Applications 


During the switch between active and standby condi- 
tions, transient current peaks are produced on the rising 
and falling edges of Chip Enable. The magnitude of 
these transient current peaks is dependent on the out- 
put capacitance loading of the device. At a minimum, a 
0.1 uF ceramic capacitor (high frequency, low inherent 
inductance) should be used on each device between 
Vcc and Vss to minimize transient effects. In addition, to 
overcome the voltage drop caused by the inductive ef- 
fects of the printed circuit board traces on EPROM ar- 
rays, a4.7 uF bulk electrolytic capacitor should be used 
between Vcc and Vss for each eight devices. The loca- 
tion of the capacitor should be close to where the power 
supply is connected to the array. 


Auto Select mmm ee ee 


(Note 3) 


Notes: 

1. Vo =12.0Vt0.5V 

2. X can be either Vit or Vin 
3. A1l-A8 = A10-A17 = Vi 


PDeviescode | mm | «| * | ™ | mix pom 
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ABSOLUTE MAXIMUM RATINGS 


Storage Temperature: 
OTP Products i... .6ssecacwvaes —65°C to +125°C 
All Other Products .............. —65°C to +150°C 
Ambient Temperature 
with Power Applied ............. —55°C to +125°C 


Voltage with Respect to Vss: 
All pins except A9, Vpp, and 


Veo(Note 1) wae cnceecnce nn —0.6 V to Vcc + 0.6 V 
AQ and Vpp (Note 2) ............. —0.6 V to 13.5 V 
NEO tavcchendecadceeesceduernas —-0.6Vto7.0V 
Notes: 


1. During transitions, the input may overshoot Vss to -2.0 V 
for periods of up to 20 ns. Maximum DC voltage on input 
and I/O may overshoot to Vcc + 2.0 V for periods of up to 
20 ns. 


2. During transitions, A9 and Vpp may overshoot Vss to —2.0 
V for periods of up to 20 ns. A9 and Vpp must not exceed 
13.5 V for any period of time. 


Stresses above those listed under Absolute Maximum Rat- 
ings may cause permanent device failure. Functionality at or 
above these limits is not implied. Exposure to absolute maxi- 
mum ratings for extended periods may affect device reliability. 
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OPERATING RANGES 
Commercial (C) Devices 


Case Temperature (Tc).......... 0°C to +70°C 
industrial (1) Devices 

Case Temperature (Tc)........ —40°C to +85°C 
Extended Commercial (E) Devices 

Case Temperature (Tc) ....... —55°C to +125°C 
Military (M) Devices 

Case Temperature (Tc)....... —55°C to +125°C 
Supply Read Voltages: 

Vcc for Am27C020-XX5 ..... +4.75 V to +5.25 V 

Vcc for Am27C020-XX0 ..... +4.50 V to +5.50 V 


Operating ranges define those limits between which the func- 
tionality of the device is guaranteed. 
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DC CHARACTERISTICS over operating ranges unless otherwise specified 
(Notes 1, 2 and 4) (for APL products, Group A, Subgroups 1, 2, 3, 6 and 7 are tested un- 
less otherwise noted) 


PRELIMINARY 


Parameter 
Symbol | Parameter Description Test Conditions 


"SET emer oemetn_{retommiee _| 

[vou [ouput Low vorage stauezimaSS™S~S*C<“C*‘“*tC SSC 
1 nn ee 6S ee 
[ve [sti vt pea 


Input Load Current Vin =0Vto [on 1.0 
Output Leakage Current VouT = 0 V to Vcc 5.0 
Icc1 Vcc Active Current CE = VIL, | CADeviens | Devices i oe 
(Note 3) f = 5 MHz, 
louT =O mA 
E/M Devices 


Vcc CMOS Standby Current CE = Vcc + 0.3 V Ff 00 | pA 


Notes: 

1. Vcc must be applied simultaneously or before Vep, and removed simultaneously or after Vpp. 

2. Caution: The Am27C020 must not be removed from (or inserted into) a socket when Vcc or Vep is applied. 
3. Icc1 is tested with OE/Vep = Vin to simulate open outputs. 
4 


. Minimum DC Input Voltage is —0.5 V. During transitions, the inputs may overshoot to —2.0 V for periods less than 20 ns. 
Maximum DC Voltage on output pins is Vcc + 0.5 V, which may overshoot to Vcc + 2.0 V for periods less than 20 ns. 


‘He 


eS © 
5 <a 35 < 
oe O€ 
== rT oo 
a) =) 
Y [= op) 
1 2 3 4 5 6 7 8 9 10 -75 -50-25 0 25 50 75 100 125 150 
Frequency in MHz Temperature in °C 
11507D-5 11507D-6 
Figure 1. Typical Supply Current Figure 2. Typical Supply Current | 
vs. Frequency vs. Temperature 
Veco = 5.5 V, T = 25°C Voc = 5.5 V, f= 5 MHz 
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CAPACITANCE 


Parameter 
Symbol Parameter Description | Test Conditions 


Output Capacitance Vout = 0 V 


Notes: 
1. This parameter is only sampled and not 100% tested. 
2. Ta = +25°C, f = 1 MHz. 


SWITCHING CHARACTERISTICS over operating ranges unless otherwise specified 
(Notes 1, 3 and 4) (for APL products, Group A, Subgroups 9, 10 and 11 are tested unless 
otherwise noted) 


a al ae Parameter -105 
| JEDEC| Standard| Description Test Conditions -100 | -120 
tavav | tacc | Address to ce-ce-vy, [Mo | | | | | J 
Output Delay TOE= Ve wax [90 [100 | 120 | 150 | 200 [250 
terav | tce | Chip Enable - a ee 
tctav | toe | Output Enableto | Ce ae a a a a 
Output Delay | C= [Max [40 [50 [50 [55 | 60 | 75 


CA Kc il Se A a ll Ka 
teHaz (Note 2) | or Output Enable 

HIGH, whichever 25 30 30 30 40 

comes first, to 

Output Float 
tAxQx tOH Output Hold from 

Addresses, CE, or 

OE, whichever 

occurred first 


Notes: 
1. Vcc must be applied simultaneously or before Vpp, and removed simultaneously or after Vpp. 


2. This parameter is only sampled and not 100% tested. 
3. Caution: The Am27C020 must not be removed from, or inserted into a socket or board when Vpp or Vcc is applied. 
4. Output Load: 1 TTL gate and C, = 100 pF, 
Input Rise and Fall Times: 20 ns, 
Input Pulse Levels: 0.45 V to 2.4 V, 
Timing Measurement Reference Level—Inputs: 0.8 V and 2 V, 
Outputs: 0.8 V and 2 V 
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SWITCHING TEST CIRCUIT 


Device 2.7 kQ 
Under 05.0 V 
Test 


Diodes = IN3064 
or Equivalent 


11507D-7 


Ci = 100 pF including jig capacitance 


SWITCHING TEST WAVEFORM 


2.4V 


2.0 V 


2.0 V 
P. Test Points 
0.8V 


Input Output 11507D-8 


0 
0.8 V 


0.45 V 


AC Testing: Inputs are driven at 2.4 V for a Logic “1” and 0.45 V for a Logic “0.” Input pulse rise and fall times are < 20 ns. 
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KEY TO SWITCHING WAVEFORMS. 


WAVEFORM 


SWITCHING WAVEFORM 


2.4 
Addresses . Addresses Valid 
0.45 0. 
CE 
tCE 
OE 
{OE 
tACC 
High Z (Note 1) CC 
Output ( 


Notes: 


INPUTS 


Must Be 
Steady 


May 
Change 
from H to L 


May 


Change 
from L to H 


Don't Care, 
Any Change 
Permitted 


Does Not 
Apply 


AMD cl 


OUTPUTS 


Will Be 
Steady 


Will Be 
Changing 
from Hto L 


Will Be 
Changing 
from Lto H 


Changing, 
State 
Unknown 


Center 

Line is High 
Impedance 
“Off” State 


KS000010 


tOH 


Valid Output 


11507D-9 


1. OE may be delayed up to tacc — toe after the falling edge of the addresses without impact on tacc. 


2. tbF is specified from OE or CE, whichever occurs first. 


Am27C020 
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Am27C2048 


2 Megabit (131,072 x 16-Bit) CMOS EPROM 


DISTINCTIVE CHARACTERISTICS 
™@ Fast access time 
— 90 ns 
m@ Low power consumption 
— 100 pA maximum CMOS standby current 
@ JEDEC-approved pinout 
— Plug-in upgrade of 1 Mbit EPROM 
— 40-pin DIP/PDIP 
— 44-pin LCC/PLCC 


GENERAL DESCRIPTION 


The Am27C2048 is a 2 Mbit, ultraviolet erasable pro- 
grammable read-only memory. It is organized as 128K 
words by 16 bits per word, operates from a single +5 V 
supply, has a static standby mode, and features fast sin- 
gle address location programming. The Am27C2048 is 
ideal for use in 16-bit microprocessor systems. Products 
are available in windowed ceramic DIP and LCC pack- 
ages as well as plastic one time programmable (OTP) 
PDIP and PLCC packages. 


Typically, any byte can be accessed in less than 90 ns, 
allowing operation with high-performance microproces- 
sors without any WAIT states. The Am27C2048 offers 


separate Output Enable (OE) and Chip Enable (CE) 


BLOCK DIAGRAM 


o—> Vcc 
o—> Vss 
Oo—» Vpp 


Output Enable 


Chip Enable 
and 
Prog Logic 
¥ 
Decoder 
A0—-A16 
Address 


Inputs X 
Decoder 
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Advanced 


Micro 
Devices 


@ Single +5 V power supply 


m@ +10 V power supply tolerance standard on 
most speeds 


@ 100% Flashrite™ programming 
— Typical programming time of 16 seconds 
@ Latch-up protected to 100 mA from —1 V to 
Vec+1V 
M@ High noise immunity 
m@ DESC SMD No. 5962-92140 


controls, thus eliminating bus contention in a multiple 
bus microprocessor system. 


AMD’s CMOS process technology provides high speed, 
low power, and high noise immunity. Typical power con- 
sumption is only 125 mW in active mode, and 100 LW in 
standby mode. 


All signals are TTL levels, including programming sig- 
nals. Bit locations may be programmed singly, in blocks, 
or at random. The Am27C2048 supports AMD’s Flash- 
rite programming algorithm (100 us pulses) resulting in 
typical programming time of 16 seconds. 


Data Outputs 
DQ0-DQ15 


Gaccta 


Output 
Buffers 


Y 
Gating 


Cell Matrix 
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Publication# 11407 Rev.D Amendment/0O 
Issue Date: July 1993 


PRODUCT SELECTOR GUIDE 


Family Part No. Am27C2048 


Ordering Part No: 
Vcc +5% 


Vcc +10% 


Max Access Time (ns) 90 
CE (E) Access (ns) fF 90 
OE (G) Access (ns) | <6 | 


CONNECTION DIAGRAMS 


Top View 
DIP LCC/PLCC 
ro) 
® —= 
~ oso 
TF = a on sat 
Sssbsoskezz 
oe SU UUOU 
6 5 2 4 43 
DQ12 A1i3 
DQ11 A12 
DQ10 Alt 
DQ9 A10 
DQ8 AQ 
Vss Vss 
NC NC 
DQ7 A8 
DQ6 A7 
DQ5 A6 
DQ4 A5 
a WWW 
S§Sagev2@zeee 
SA 6 = 2 
11407D-2 Oz 
Notes: 9 
1. JEDEC nomenclature is in parentheses. 
2. Don't use (DU) for PLCC. 11407D-3 
PIN DESIGNATIONS LOGIC SYMBOL 
AO-A16 = Address Inputs 
CE (E) = Chip Enable Input 
DQ0-DQ15 = Data Inputs/Outputs 
OE OE (G)__ = Output Enable Input 15 
PGM (P) = = Program Enable Input DQ0-Da15 a a 
Veo = Vcc Supply Voltage 
Vpp = Program Supply Voltage 
Vss = Ground 


11407D-4 
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ORDERING INFORMATION 
EPROM Products 


AMD standard products are available in several packages and operating ranges. The order number (Valid Combination) is 
formed by a combination of: 


AM27C2048 -90 


D Cc B 
i OPTIONAL PROCESSING 

Blank = Standard Processing 
B = Burn-In 

TEMPERATURE RANGE 

C = Commercial (0°C to +70°C) 

| Industrial (-40°C to +85°C) 

E = Extended Commercial (—55°C to +125°C) 

PACKAGE TYPE 

D = 40-Pin Ceramic DIP (CDV040) 

L = 44-Pin Square Ceramic Leadless Chip 
Carrier (CLV044) (JEDEC Type) 


SPEED OPTION 
See Product Selector Guide and 
Valid Combination 


DEVICE NUMBER/DESCRIPTION 
Am27C2048 
2 Megabit (131,072 x 16-Bit) CMOS EPROM 


Valid Combinations Valid Combinations 


AM27C2048-90 Valid Combinations list configurations planned to be 

supported in volume for this device. Consult the lo- 
AM27C2048-95 cal AMD sales office to confirm availability of specific 
AM27C2048-105 valid combinations and to check on newly released 
AM27C2048-120 combinations. 


CB, LIB, LE, 
edie 
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ORDERING INFORMATION 
OTP Products 


AMD standard products are available in several packages and operating ranges. The order number (Valid Combination) is 


formed by a combination of: 
i OPTIONAL PROCESSING 


Blank = Standard Processing 


AM27C2048 -100 P 


TEMPERATURE RANGE 
C = Commercial (0°C to +70°C) 
| = Industrial (-40°C to 85°C) 


PACKAGE TYPE 

P = 40-Pin Plastic DIP (PD 040) 

J = 44-Pin Square Plastic Leaded Chip 
Carrier (PL 044) 


SPEED OPTION 
See Product Selector Guide and 
Valid Combinations 


DEVICE NUMBER/DESCRIPTION 
Am27C2048 
2 Megabit (131,072 x 16-Bit) CMOS OTP EPROM 


Valid Combinations 
Valid Combinations Valid Combinations list configurations planned to be 


supported in volume for this device. Consult the lo- 

cal AMD sales office to confirm availability of specific 
valid combinations and to check on newly released 
combinations. 


PC, JC, Pl, Jl 
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MILITARY ORDERING INFORMATION 
APL Products 


AMD products for Aerospace and Defense va pete are available in several packages and operating ranges. APL (Approved 
Products List) products are fully compliant with MIL-STD-883 requirements. The order number (Valid Combination) is formed by 


a combination of: 
/B Q A 
i LEAD FINISH 
A = Hot Solder Dip 
PACKAGE TYPE 
Q = 40-Pin Ceramic DIP (CDV040) 
U = 44-Pin Square Ceramic Leadless Chip 
Carrier (CLV044) 


AM27C2048 -120 


DEVICE CLASS 
/B= Class B 


SPEED OPTION 
See Product Selector Guide and 
Valid Combinations 


DEVICE NUMBER/DESCRIPTION 
Am27C2048 
2 Megabit (131,072 x 16-Bit) CMOS ERROM 


Valid Combinations | _ Valid Combinations 
Valid Combinations list configurations planned to 
AM27C2048-120 be supported in volume for this device. Consult 
AM27C2048-150 the local AMD sales office to confirm availability of 
AM27C2048-200 /BQA, /BUA specific valid combinations and to check on newly 


released combinations. 


AM27C2048-250 


Group A Tests 


Group A tests consist of Subgroups 
1,2, 3, 7, 8, 9, 10, 11. 
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FUNCTIONAL DESCRIPTION 


Erasing the Am27C2048 


In order to clear all locations of their programmed con- 
tents, it is necessary to expose the Am27C2048 to anul- 
traviolet light source. A dosage of 15 W seconds/cm¢ is 
required to completely erase an Am27C2048. This dos- 
age can be obtained by exposure to an ultraviolet lamp 
— wavelength of 2537 A—with intensity of 12,000 pW/ 
cm? for 15 to 20 minutes. The Am27C2048 should be di- 
rectly under and about one inch from the source and all 
filters should be removed from the UV light source prior 
to erasure. 


It is important to note that the Am27C2048, and similar 
devices, will erase with light sources having wave- 
lengths shorter than 4000 A. Although erasure times will 
be much longer than with UV sources at 2537A, never- 
theless the exposure to fluorescent light and sunlight will 
eventually erase the Am27C2048 and exposure to them 
should be prevented to realize maximum system reli- 
ability. If used in such an environment, the package win- 
dow should be covered by an opaque label or 
substance. 


Programming the Am27C2048 


Upon delivery, or after each erasure, the Am27C2048 
has all 2,097,152 bits in the “ONE”, or HIGH state. “ZE- 
ROs” are loaded into the Am27C2048 through the pro- 
cedure of programming. 


The programming mode is entered when 12.75 V + 
0.25 V is applied to the Ver pin, and CE and PGM are 
at VIL. 


For programming, the data to be programmed is applied 
16 bits in parallel to the data pins. 


The flowchart (Figure 2) shows AMD’s Flashrite algo- 
rithm. The Flashrite algorithm reduces programming 
time by using 100 us programming pulse and by giving 
each address only as many pulses as are necessary in 
order to reliably program the data. After each pulse is 
applied to a given address, the data in that address is 
verified. If the data does not verify, additional pulses are 
given until it verifies or the maximum is reached. This 
process is repeated while sequencing through each ad- 
dress of the Am27C2048. This part of the algorithm is 
done at Vcc = 6.25 V to assure that each EPROM bit is 
programmed to a sufficiently high threshold voltage. Af- 
ter the final address is completed, the entire EPROM 
memory is verified at Vcc = Vpp = 5.25 V. 


Please refer to Section 6 for programming flow chart and 
characteristics. 
Program Inhibit 


Programming of multiple Am27C 2048s in parallel with 
different data is also easily accomplished. Except for 


CE, all like inputs of the parallel Am27C2048 may be 
common. A TTL low-level program pulse applied to an 
Am27C2048 CE input with Vep = 12.75 V+ 0.25 V and 
PGM LOW will program that Am27C2048. A high-level 
CE input inhibits the other Am27C2048 devices from be- 
ing programmed. 


Program Verify 


A verify should be performed on the programmed bits to 
determine that they were correctly programmed. The 
verify should be performed with OE and CE, at Vit, PGM 
at Vin, and Vpp between 12.5 V and 13.0 V. 


Auto Select Mode 


The auto select mode allows the reading out of a binary 
code from an EPROM that will identify its manufacturer 
and type. This mode is intended for use by programming 
equipment for the purpose of automatically matching 
the device to be programmed with its corresponding 
programming algorithm. This mode is functional in the 
25°C + 5°C ambient temperature range that is required 
when programming the Am27C2048. 


To activate this mode, the programming equipment 
must force 12.0 V + 0.5 V on address line A9 of the 
Am27C2048. Two identifier bytes may then be se- 
quenced from the device outputs by toggling address 
line AO from Vit to Vin. All other address lines must be 
held at Vi. during auto select mode. 


Byte 0 (AO = ViL) represents the manufacturer code, and 
Byte 1 (AO = Vin), the device identifier code. For the 
Am27C2048, these two identifier bytes are given in the 
Mode Select table. All identifiers for manufacturer and 
device codes will possess odd parity, with the MSB 
(DQ7) defined as the parity bit. 


Read Mode 


The Am27C2048 has two control functions, both of 
which must be logically satisfied in order to obtain data 
at the outputs. Chip Enable (CE) is the power control 
and should be used for device selection. Output Enable 
(OE) is the output control and should be used to gate 
data to the output pins, independent of device selection. 
Assuming that addresses are stable, address access 
time (tacc) is equal to the delay from CE to output (tce). 
Data is available at the outputs toe after the falling edge 
of OE, assuming that CE has been LOW and addresses 


have been stable for at least tacc — toe. 


Standby Mode 
The Am27C2048 has a CMOS standby mode which re- 
duces the maximum Vcc current to 100 LA. It is placed in 


CMOS-standby when CE is at Vcc + 0.3 V. The 
Am27C2048 also has a TTL-standby mode which re- 
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duce the maximum Vcc current to 1.0 mA. It is placed in 
TTL-standby when CE is at Vin. When in standby mode, 
the outputs are in a high-impedance state, independent 
of the OE input. 


Output OR-Tieing 


To accommodate multiple memory connections, a two- 
line control function is provided to allow for: 


@ Low memory power dissipation, and 
@ Assurance that output bus contention will not occur 


It is recommended that CE be decoded and used as the 
primary device-selecting function, while OE be made a 
common connection to all devices in the array and con- 
nected to the READ line from the system control bus. 
This assures that all deselected memory devices are in 
their low-power standby mode and that the outut pins 
are only active when data is desired from a particular 
memory device. 


MODE SELECT TABLE 


ee 


Reads 


Program Inhibit 


Auto Select 
(Note 3) 


Notes: 

1. Xcan be either Vi. or Vin. 
2. Vw =12.0Vt0.5 V 

3. A1-A8 = A10-16 = Vi. 
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es a oe a a Se 
[Senay ——————S*dT | x | x x] x |X| on 
[Standby (MOS) __——~—~* Veo] x |x |x | x |x | Hinz 
TProarem —SSSC~—~iSCi S| kT | XX | re | 
LA I 


Cn a A 
[evew coe | |] * | wywit* ifm — 


System Applications 


During the switch between active and standby condi- 
tions, transient current peaks are produced on the rising 
and falling edges of Chip Enable. The magnitude of 
these transient current peaks is dependent on the out- 
put capacitance loading of the device. At a minimum, a 
0.1 uF ceramic capacitor (high frequency, low inherent 
inductance) should be used on each device between 
Vcc and Vss to minimize transient effects. In addition, to 
overcome the voltage drop caused by the inductive ef- 
fects of the printed circuit board traces on EPROM ar- 
rays, a 4.7 uF bulk electrolytic capacitor should be used 
between Vcc and Vss for each eight devices. The loca- 
tion of the capacitor should be close to where the power 
supply is connected to the array. 


[no | ver | outputs 
xf x [bor 


offal 


x [ve [Aah 
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ABSOLUTE MAXIMUM RATINGS 


Storage Temperature: 
CTP PIQQUS o4.404.0ce0wesadnws —65°C to +125°C 
All Other Products .............. —65°C to +150°C 
Ambient Temperature: 
with Power Applied ............. —55°C to +125°C 


Voltage with Respect to Vss: 
All pins except A9, Vpp, and 


VeG{NOIG 1) ..<cccaseetaes —0.6 V to Vcc + 0.6 V 
AQ and Vpp (Note 2) ............. —0.6V to 13.5 V 
UOC ao cadee Sud 6tedoee eee 4dN 4 608 —0.6 Vto 7.0 V 
Notes: 


1. During transitions, the input may overshoot Vss_ to—2.0 V 
for periods of up to 20 ns. Maximum DC voltage on input 
and I/O may overshoot to Vcc + 2.0 V for periods up to 
20 ns. 


2. During transitions, AQ and Vpp may overshoot Vss to 
-2.0 V for periods of up to 20 ns. A9 and Vpp must not ex- 
ceed 13.5 V for any period of time. 


Stresses above those listed under Absolute Maximum Rat- 
ings may cause permanent device failure. Functionality at or 
above these limits is not implied. Exposure to absolute maxi- 
mum ratings for extended periods may affect device reliability. 
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OPERATING RANGES 
Commercial (C) Devices 


Case Temperature (Tc) .......... 0°C to +70°C 
Industrial (1) Devices 

Case Temperature (Tc)........ —40°C to +85°C 
Extended Commercial (E) Devices 

Case Temperature (Tc) ....... —55°C to +125°C 
Military (M) Devices 

Case Temperature (Tc)....... —55°C to +125°C 
Supply Read Voltages: 


Vcc for Am27C2048-XX5 .... +4.75V to +5.25 V 
Vcc for Am27C2048-XX0 .... +4.50 V to +5.50 V 


Operating ranges define those limits between which the func- 
tionality of the device is guaranteed. 


Am27C2048 


2-103 


ct AMD 


DC CHARACTERISTICS over operating range unless otherwise specified (Notes 1, 2 and 
4) (for APL Products, Group A, Subgroups 1, 2, 3, 6 and 7 are tested unless otherwise 
noted) 


Parameter 
Symbol | Parameter Description Test Conditions 


[Vou [OutputHiGHVottage | lon=—400wASs—~—“—~é‘~iSCi SES 
[vou | output tow votage—~sidttauwatmaSO™*~“—*~*~*~édYCSC*‘(Cé‘dSCdtC 
[vn [inputiGHvotage | Ci coos] 
[vu [inputtowvorage | SCSC~“‘—~‘“RC StS 
[ti [imputload Curent | Vw=0Vioveo, || 
| to__| Output Leakage Current =| Vour=0VtoVec =—— ssid] Ss] S| pA 
Icc1 bia — Current pevticd | CiiDevices | | 50 | uA 
mee ur-oma __| EMDevices | __—'| eo _| 
[tose [Voc TT Standby Curent [ce-Vw TY 
| __Iccs__| Voc CMOS Standby Current | CE=Vec+03V———————isTS tsi] 
[tee | Ver Supply Curent (Read) | GE=OE=Vu,ver=voo +i —*«d|~_to0 +f aa 


Notes: 

1. Vcc must be applied simultaneously or before Vpp, and removed simultaneously or after Vep. 

2. Caution: The Am27C2048 must not be removed from (or inserted into) a socket when Vcc or Vpp is applied. 
3. Icc1 is tested with OE/Vpp = Vin to simulate open outputs. 
4 


. Minimum DC Input Voltage is —0.5 V. During transitions, the inputs may overshoot to —2.0 V for periods less than 20 ns. Maxi- 
mum DC Voltage on output pins is Vcc + 0.5 V, which may overshoot to Vcc + 2.0 V for periods less than 20 ns. 
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Supply Current 
in mA 


1 2 3 4 5 6 7 8 9 10 
Frequency in MHz 
11407D-5 
Figure 1. Typical Supply Current 


vs. Frequency 
Veco = 5.5 V, T = 25°C 


CAPACITANCE 


Notes: 


1. This parameter is only sampled and not 100% tested. 
2. Ta = +25°C, f = 1 MHz. 


Parameter Test CDV044 CLV044 
Symbol | Parameter Description Conditions | Typ | Max | Typ | Max | 
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10 


-75 -50 -55 O 25 50 75 100 125 150 
Temperature in °C 
11407D-6 
Figure 2. Typical Supply Current 


vs. Temperature 
Voc = 5.5 V, f= 5 MHz 
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SWITCHING CHARACTERISTICS over operating range unless otherwise specified 
(Notes 1, 3 and 4) (for APL Products, Group A, Subgroups 9,10 and 11 are tested unless 
otherwise noted) . 


Symbols Parameter 
| JEDEC| Standard] Description 


tAvav tAcc Address to 
Output Delay 


tGLav Output Enable to 
Output Delay 


tEHQZ, tDF Chip Enable HIGH 

tcHoz (Note 2) | or Output Enable 
HIGH, whichever 
comes first, to 
Output Float 

tAxQx tOH Output Hold from 
Addresses, CE, or 
OE, whichever 
occurred first 


Notes: 

1. Vcc must be applied simultaneously or before Veep, and removed simultaneously or after Vpp. 

2. This parameter is only sampled and not 100% tested. 

3. Caution: The Am27C2048 must not be removed from, or inserted into a socket or board when Vpp or Vcc is applied. 
4 


. Output Load: 1 TTL gate and C, = 100 pF, 
Input Rise and Fall Times: 20 ns, 
Input Pulse Levels: 0.45 V to 2.4 V, 
Timing Measurement Reference Level—Inputs: 0.8 V and 2 V, 
Outputs: 0.8 V and 2 V 
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SWITCHING TEST CIRCUIT 


+5.0 V 


Diodes = IN3064 
or Equivalent 


CL = 100 pF including jig capacitance 11407D-7 


SWITCHING TEST WAVEFORM 


2.4V 
2.0 V 2.0 V 
» Test Points <é 
0.8 V 0.8 V 
0.45 V 


Input Output 


11407D-8 


AC Testing: Inputs are driven at 2.4 V for a logic “1” and 0.45 V for a logic “0.” Input pulse rise and fall times are < 20 ns. 
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KEY TO SWITCHING WAVEFORMS 


WAVEFORM INPUTS OUTPUTS 


Must Be 
Steady 


May 
Change 
from H to L 


May 


Change 
from L to H 


Don’t Care, 
Any Change 


Will Be 
Steady 


Will Be 
Changing 
from Hto L 


Will Be 
Changing 
from L to H 


Changing 
State 


Permitted Unknown 


Does Not Center 

Apply Line is High 
Impedence 
“Off” State 


KS0000 10 


SWITCHING WAVEFORMS 


2.4 -—-—— 
Addresses ( 2.0 Addresses Valid 2.0 
0.45 0.8 __ 0.8 
CE 
tCE 
OE 
tOE 
tacc 


t 
(Note 1 “se 


High Z SO 
Output (CCG Valid Output 


Notes: 


11407D-9 


1. OE may be delayed up to tacc — toe after the falling edge of the addresses without impact on tacc. 


2. tDF is specified from OE or CE, whichever occurs first. 
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Am27C040 


4 Megabit (524,288 x 8-Bit) CMOS EPROM 


DISTINCTIVE CHARACTERISTICS 
@ Fast access time 
— 100 ns 
@ Low power consumption 
— 100 pA maximum CMOS standby current 
@ JEDEC-approved pinout 


— Plug in upgrade of 1 Mbit EPROM and 2 Mbit 
EPROMs 


— Easy upgrade from 28-pin JEDEC EPROMs 
M Single +5 V power supply 


™ +10% power supply tolerance standard on 
most speeds 


GENERAL DESCRIPTION 


The Am27C040 is a 4 Mbit ultraviolet erasable program- 
mable read-only memory. It is organized as 512K words 
by 8 bits per word, operates from a single +5 V supply, 
has a static standby mode, and features fast single ad- 
dress location programming. Products are available in 
windowed ceramic DIP and LCC packages, as well as 
plastic one-time programmable (OTP) packages. 


Typically, any byte can be accessed in less than 100 ns, 
allowing operation with high-performance microproces- 
sors without any WAIT states. The Am27C040 offers 
separate Output Enable (OE) and Chip Enable (CE) 


BLOCK DIAGRAM 


Output Enable 


as Chip Enable 
CE/PGM and 
Prog Logic 
Y 
Decoder 
AO-A18 
Address 
Inputs 


X 
Decoder 


Publication# 14971 Rev.C Amendment/0 
Issue Date: July 1993 


Advanced 
Micro 
Devices 


@ 100% Flashrite™ programming 
— Typical programming time of 1 minute 

@ Latch-up protected to 100 mA from —1 V to 
Veco+1V 

@ High noise immunity 


@ Compact 32-pin DIP, PDIP, LCC and PLCC 
packages require no hardware change for 
upgrades to 8 Mbits 


M@ DESC SMD No. 5962-91752 


controls, thus eliminating bus contention in a multiple 
bus microprocessor system. 


AMD’s CMOS process technology provides high speed, 
low power, and high noise immunity. Typical power con- 
sumption is only 100 mW in active mode, and 100 pW in 
standby mode. . 


All signals are TTL levels, including programming sig- 
nals. Bit locations may be programmed singly, in blocks, 
or at random. The Am27C040 supports AMD’s Flashrite 
programming algorithm (100 us pulses) resulting in typi- 
cal programming time of 1 minute. 


Data Outputs 
DQ0-DQ7 


Output 
Buffers 
Y 
Gating 


4,194,304-Bit 
- Cell Matrix 


14971C-1 
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PRODUCT SELECTOR GUIDE 


Family Part No. Am27C040 


Ordering Part No: 
Vcc +5% 


Vcc +10% 


‘Max Access Time (ns) 
CE (E) Access (ns) 


OE (G) Access (ns) 


CONNECTION DIAGRAMS 


Top View 
DIP PLCC/LCC 

Vcc a a 

qtiaeatoe-dcade 
A18 
nas OOOO 

4 3 2 1 323130 
A14 

A7 A14 
A13 re foie 
A8 A5 A8 
AQ A4 AQ 
Att A3 ANT 
are A2 OE (G) 
eae) Ai A10 
a AO CE (E)/PGM (P) 
CE (E)/PGM (P) Dao DQ7 
DQ7 
Das a Dae 
is SS 25568 
DQ4 Oa Ooaaqa 
i 14971C-3 
14971C-2 


Notes: 
1. JEDEC nomenclature is in parentheses. 
2. The 32-pin DIP to 32-pin LCC configuration varies from the JEDEC 28-pin DIP to 32-pin LCC configuration. 


PIN DESIGNATIONS LOGIC SYMBOL 
A0-A18 = Address Inputs 

CE (E)//PGM(P) = Chip Enable Input 

DQ0-—DQ7 = Data Input/Outputs 

OE (G) = Output Enable Input 

Vcc = Vcc Supply Voltage 

Vpp = Program Supply Voltage 

Vss = Ground 


14971C-4 
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ORDERING INFORMATION 
EPROM Products 


AMD standard products are available in several packages and operating ranges. The order number (Valid Combination) is 
formed by a combination of: 


AM27C040 -100 


B 
Lt OPTIONAL PROCESSING 


Blank = Standard Processing 
B = Burn-in 


TEMPERATURE RANGE 

C = Commercial (0°C to +70°C) 

| = Industrial (-40°C to +85°C) 

E = Extended Commercial (-55°C to +125°C) 


PACKAGE TYPE 

D = 32-Pin Ceramic DIP (CDV032) 

L = 32-Pin Rectangular Ceramic Leadless 
Chip Carrier (CLV032, JEDEC Type) 


SPEED OPTION 
See Product Selector Guide and 
_ Valid Combination 


DEVICE NUMBER/DESCRIPTION 
Am27C040 
4 Megabit (524,288 x 8-Bit) CMOS EPROM 


Valid Combinations Valid Combinations 


AM27C040-100 | DC, DCB, LC, LCB Valid Combinations list configurations planned to be 

supported in volume for this device. Consult the lo- 

AM27C040-105 cal AMD sales office to confirm availability of specific 
DC, DCB, DI, DIB, os 

AM27C040-120_|1cG'icB LI LIB valid combinations and to check on newly released 


combinations. 


AM27C040-125 
AM27C040-150_ | DC, DCB, DE, DEB, 


DI, DIB, LC, LCB, 
AM27C040-200 LI, LIB, LE, LEB 
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ORDERING INFORMATION 
OTP Products (Preliminary) 


AMD standard products are available in several packages and operating ranges. The order number (Valid Combination) is 


formed by a combination of: 
Lo OPTIONAL PROCESSING 


Blank = Standard Processing 


AM27C040 -120 P 


TEMPERATURE RANGE 
C = Commercial (0°C to +70°C) 
| Industrial (-40°C to 85°C) 


PACKAGE TYPE 

P = 32-Pin Plastic DIP (PD 032) 

J = 32-Pin Rectangular Plastic Leaded 
Chip Carrier (PL 032) 


SPEED OPTION 
See Product Selector Guide and 
Valid Combinations 


DEVICE NUMBER/DESCRIPTION 
Am27C040 


4 Megabit (524,288 x 8-Bit) CMOS OTP EPROM 


Valid Combinations 


Valid Combinations list configurations planned to be 
supported in volume for this device. Consult the lo- 
cal AMD sales office to confirm availability of specific 
valid combinations and to check on newly released 
combinations. 


Valid Combinations 

AM27C040-100 
AM27C040-105 
AM27C040-120 

dG. Pi ll 
AM27C040-125 re ae Pe 
AM27C040-150 
AM27C040-200 
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MILITARY ORDERING INFORMATION 
APL Products 


AMD products for Aerospace and Defense appletions are available in several packages and operating ranges. APL (Approved 
Products List) products are fully compliant with MIL-S TD-883 requirements. The order number (Valid Combination) is formed by 


a combination of: 
A 
Lo LEAD FINISH 


A = Hot Solder Dip 


AM27C040 -120 /B 


PACKAGE TYPE 

X = 32-Pin Ceramic DIP (CDV032) 

U = 32-Pin Rectangular Ceramic Leadless 
Chip Carrier (CLV032) 


DEVICE CLASS 
/B= Class B 


SPEED OPTION 
See Product Selector Guide and 
Valid Combinations 


DEVICE NUMBER/DESCRIPTION 
Am27C040 
4 Megabit (524,288 x 8-Bit) CMOS EPROM 


Valid Combinations 


Valid Combinations list configurations planned to 
be supported in volume for this device. Consult 
the local AMD sales office to confirm availability of 
specific valid combinations and to check on newly 
released combinations. 


Valid Combinations 


AM27C040-120 


AM27C040-150 
AM27C040-200 | /BXA. /BUA 
AM27C040-250 


Group A Tests 


Group A tests consist of Subgroups 
1, 2,3, 7,8, 9, 10,11. 
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FUNCTIONAL DESCRIPTION 


Erasing the Am27C040 


In order to clear all locations of their programmed con- 
tents, it is necessary to expose the Am27C040 to an ul- 
traviolet light source. A dosage of 15 W seconds/cm? is 
required to completely erase an Am27C040. This dos- 
age can be obtained by exposure to an ultraviolet lamp 
— wavelength of 2537 A—with intensity of 12,000 W/ 
cm? for 15 to 20 minutes. The Am27C040 should be di- 
rectly under and about one inch from the source and all 
filters should be removed from the UV light source prior 
to erasure. 


It is important to note that the Am27C040, and similar 
devices, will erase with light sources having wave- 
lengths shorter than 4000 A. Although erasure times will 
be much longer than with UV sources at 2537A, never- 
theless the exposure to fluorescent light and sunlight will 
eventually erase the Am27C040 and exposure to them 
should be prevented to realize maximum system reli- 
ability. If used in such an environment, the package win- 
dow should be covered by an opaque label or 
substance. 


Programming the Am27C040 


Upon delivery, or after each erasure, the Am27C040 
has all 4,194,304 bits in the “ONE”, or HIGH state. “ZE- 
ROs” are loaded into the Am27C040 through the proce- 
dure of programming. 


The programming mode is entered when 12.75 V + 
0.25 V is applied to the Vep pin, CE/PGMis at Vi_and OE 
is at Vin. 


For programming, the data to be programmed is applied 
8 bits in parallel to the data output pins. 


The Flashrite algorithm reduces programming time by 
using 100 us programming pulse and by giving each ad- 
dress only as many pulses as are necessary in order to 
reliably program the data. After each pulse is applied to 
a given address, the data in that address is verified. If 
the data does not verify, additional pulses are given until 
it verifies orthe maximum is reached. This process is re- 
peated while sequencing through each address of the 
Am27C040. This part of the algorithm is done at Vcc = 
6.25 V to assure that each EPROM bit is programmed to 
a sufficiently high threshold voltage. After the final ad- 
dress is completed, the entire EPROM memory is veri- 
fied at Vcc = Vpp = 5.25 V. 


Please referto Section 6 for programming flow chart and 
characteristics. 
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Program Inhibit 


Programming of multiple Am27C040s in parallel with 
different data is also easily accomplished. Except for 
CE/PGs, all like inputs of the parallel Am27C040 may 
be common. A TTL low-level program pulse applied to 
an Am27C040 CE/PGM input with Vpp = 12.75 V + 
0.25 V, and OE HIGH will program that Am27C040. A 
high-level CE/PGM input inhibits the other Am27C040s 
from being programmed. 


Program Verify 


Averify should be performed on the programmed bits to 
determine that they were correctly programmed. The 
verify should be performed with OE and CE/PGMat Vi, 
and Vpp between 12.5 V and 13.0 V. 


Auto Select Mode 


The auto select mode allows the reading out of a binary 
code from an EPROM that will identify its manufacturer 
and type. This mode is intended for use by programming 
equipment for the purpose of automatically matching 
the device to be programmed with its corresponding 
programming algorithm. This mode is functional in the 
25°C + 5°C ambient temperature range that is required 
when programming the Am27C040. 


To activate this mode, the programming equipment 
must force 12.0 V + 0.5 V on address line A9 of the 
Am27C040. Two identifier bytes may then be se- 
quenced from the device outputs by toggling address 
line AO from Vit to Vin. All other address lines must be 
held at Vit during auto select mode. 


Byte 0 (AO = ViL) represents the manufacturer code, and 
Byte 1 (AO = Vin), the device identifier code. For the 
Am27C040, these two identifier bytes are given in the 
Mode Select table. All identifiers for manufacturer and 
device codes will possess odd parity, with the MSB 
(DQ7) defined as the parity bit. 


Read Mode 


The Am27C040 has two control functions, both of which 
must be logically satisfied in order to obtain data at the 
outputs. Chip Enable (CE/PGM) is the power control 
and should be used for device selection. Output Enable 
(OE) is the output control and should be used to gate 
data to the output pins, independent of device selection. 
Assuming that addresses are stable, address access 
time (tacc) is equal to the delay from CE/PGM to output 
(tce). Data is available at the outputs toe after the falling 
edge of OE, assuming that CE/PGM has been LOW and 
addresses have been stable for at least tacc — toe. 
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Standby Mode 


The Am27C040 has a CMOS standby mode which re- 
duces the maximum Vcc current to 100 LA. Itis placed in 
CMOS-standby when CE/PGNM is at Vcc + 0.3 V. The 
Am27C040 also has a TTL-standby mode which re- 
duces the maximum Vcc current to 1.0 mA. Itis placed in 
TTL-standby when CE/PGN is at Vin. When in standby 
mode, the outputs are in a high-impedance state, inde- 
pendent of the OE input. 


Output OR-Tieing 


To accommodate multiple memory connections, a two- 
line control function is provided to allow for: 


@ Low memory power dissipation 

@ Assurance that output bus contention will not occur 
It is recommended that CE/PGM be decoded and used 
as the primary device-selecting function, while OE be 


made a common connection to all devices in the array 
and connected to the READ line from the system control 


MODE SELECT TABLE 


Reads 


(Note 3) 


Notes: 

1. Vu =12.0V+0.5V 

2. X can be either Vi. or Vin 
3. A1l—-A8 = A10-A18 = Vi 


pase aa ree ee ff 


ee 

a a ES Ta 

[Standby (MOS) _———~S~C*dt sess |x| x | x | x | Hornz 

regan ee 

[Progamvery dT | |X| vor | Door 

A a CE SE 
a 


bus. This assures that all deselected memory devices 
are in their low-power standby mode and that the outut 
pins are only active when data is desired from a particu- 
lar memory device. 


System Applications 


During the switch between active and standby condi- 
tions, transient current peaks are produced on the rising 
and falling edges of Chip Enable. The magnitude of 
these transient current peaks is dependent on the out- 
put Capacitance loading of the device. Ata minimum, a 
0.1 uF ceramic capacitor (high frequency, low inherent 
inductance) should be used on each device between 
Vcc and Vss to minimize transient effects. In addition, to 
overcome the voltage drop caused by the inductive ef- 
fects of the printed circuit board traces on EPROM ar- 
rays, a 4.7 pF bulk electrolytic capacitor should be used 
between Vcc and Vss for each eight devices. The loca- 
tion of the capacitor should be close to where the power 
supply is connected to the array. 


ee ee 
ee ee 


bbb 
Hp 


x<] X< 
<< 
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a AMD 
ABSOLUTE MAXIMUM RATINGS 


Storage Temperature: 
OTP PROGQUGAS .4.c4 55 cnvenedes —65°C to +125°C 
All Other Products .............. —65°C to +150°C 
Ambient Temperature 
with Power Applied ............. —55°C to +125°C 


Voltage with Respect to Vss: 
All pins except A9, Vpp, and 


Veco (Nolte 1) 2. ncvicnccias’s —0.6 V to Vcc + 0.6 V 
AQ and Vpp (Note 2) ............. —-0.6Vto 13.5 V 
VEE pb aunkindy ee ad dan enue ed ee —-0.6Vto7.0V 
Notes: 


1. During transitions, the input may overshoot Vss to -2.0 V 
for periods of up to 20 ns. Maximum DC voltage on input 
and I/O may overshoot to Vcc + 2.0 V for periods of up to 
20 ns. 


2. During transitions, A9 and Vpp may overshoot Vss to —2.0 
V for periods of up to 20 ns. A9 and Vpp must not exceed 
13.5 V for any period of time. 


Stresses above those listed under Absolute Maximum Rat- 
ings may cause permanent device failure. Functionality at or 
above these limits is not implied. Exposure to absolute maxi- 
mum ratings for extended periods may affect device reliability. 
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OPERATING RANGES 
Commercial (C) Devices 


Case Temperature (Tc).......... 0°C to +70°C 
Industrial (l) Devices 

Case Temperature (Tc)........ —40°C to +85°C 
Extended Commercial (E) Devices 

Case Temperature (Tc)....... —55°C to +125°C 
Military (M) Devices 

Case Temperature (Tc)....... —55°C to +125°C 
Supply Read Voltages: 

Vcc for Am27C040-XX5 ..... +4.75 V to +5.25 V 

Vcc for Am27C040-XX0 ..... +4.50 V to +5.50 V 


Operating ranges define those limits between which the func- 
tionality of the device is guaranteed. 
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DC CHARACTERISTICS over operating ranges unless otherwise specified 
(Notes 1, 3 and 4) (for APL products, Group A, Subgroups 1, 2, 3, 6 and 7 are tested un- 
less otherwise noted) 


Parameter 
Symbol | Parameter Description Test Conditions 


[Vor —[Oupu nich Vokage | on=—40008—SSSC~idCw 

[vor [Ouputow vonage —fa=2imaSSCS~iSSCSC*~‘irSC 
A LS ee aw ea 
[vi |. vets pa 


Input Load Current Vin = 0 V to Voc a ee 
|EMDevices | | 5.0 


Output Leakage Current VouT = 0 V to Vcc ciiDevices | | 50 | 
lie econ [ [as 
CE = Vit, f = 5 MHz, fet 

(Note 3) louT = 0 mA 


Vcc CMOS oe Current CE = Vcc +0.3 V | 


Notes: 
1. Vcc must be applied simultaneously or before Vep, and removed simultaneously or after Vpp. 


2. Caution: The Am27C040 must not be removed from (or inserted into) a socket when Vcc or Vpp is applied. 
3. Icc1 is tested with OE/Vep = Vin to simulate open outputs. 
4 


. Minimum DC Input Voltage is —0.5 V. During transitions, the inputs may overshoot to —2.0 V for periods less than 20 ns. 
Maximum DC Voltage on output pins is Vcc + 0.5 V, which may overshoot to Vcc + 2.0 V for periods less than 20 ns. 


25 25 
=~ 20 ~ 20 
= co 
= 2 
35 <— 3 <x 
O€ 15 O€ 15 
a = = = 
a : 
3 a) 
” 10 ” 10 
5 5 
1 2 3 4 5 6 7 8 9 10 -75 -50 -25 0 25 50 75 100 125 150 
Frequency in MHz Temperature in °C 
14971C-5 14971C-6 
Figure 1. Typical Supply Current Figure 2. Typical Supply Current 
vs. Frequency vs. Temperature 
Veco = 5.0 V, T = 25°C Vec = 5.5 V, f= 5 MHz 


ee E 
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CAPACITANCE 


Parameter 
Symbol | Parameter Description | Test Conditions 


Output Capacitance Vout =0 V 


Notes: . 
1. This parameter is only sampled and not 100% tested. 
2. Ta = +25°C, f = 1 MHz. 


SWITCHING CHARACTERISTICS over operating ranges unless otherwise specified 
(Notes 1, 3 and 4) (for APL products, Group A, Subgroups 9, 10 and 11 are tested 
unless otherwise noted) 


a Parameter -105 | -125 
| JEDEC| Standard} Description Test Conditions -100 | -120 


| Min 


isLov OuiputEnableto |, a ee a a 
OutputDelay _| CE = Vi rMax | 40 [ 80 [ 5 [ 60 | 60 


= os 
tGHaQz | (Note 2) | or Output Enable 
HIGH, whichever 30 30 30 40 
comes first, to 
Output Float 


mor | m [ospareie pe Tepe fete re 
Addresses, CE, or 
OE, whichever 
occurred first 
Notes: 
1. Vcc must be applied simultaneously or before Vpp, and removed simultaneously or after Vpp. 
This parameter is only sampled and not 100% tested. 


2 . 
3. Caution: The Am27C040 must not be removed from, or inserted into a socket or board when Vpp or Vec is applied. 
4 


. Output Load: 1 TTL gate and C, = 100 pF, 
Input Rise and Fall Times: 20 ns, 
Input Pulse Levels: 0.45 V to 2.4 V, 
Timing Measurement Reference Level—inputs: 0.8 V and 2 V, 
Outputs: 0.8 V and 2 V 
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SWITCHING TEST CIRCUIT 


Device 2.7 kQ 
Under 05.0 V 


Test 


Diodes = IN3064 
or Equivalent 


14971C-7 


C. = 100 pF including jig capacitance 


SWITCHING TEST WAVEFORM 


2.4V 


2.0 V 2.0 V 


» Test Points ¢ 


0.8 V 0.8V 


0.45 V 
Input Output 14971C-8 


AC Testing: Inputs are driven at 2.4 V for a Logic “1” and 0.45 V for a Logic “0.” Input pulse rise and fall times are < 20 ns. 


i TEE EEE EEnEEE ETE 
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KEY TO SWITCHING WAVEFORMS 


SWITCHING WAVEFORM 


2.4 
Addresses 
0.45 


CE/PGM 


High Z 
Output 


Notes: 


WAVEFORM 


2.0 
0.8 


INPUTS 


Must Be 
Steady 


May 
Change 
from H to L 


May 
Change 
from L to H 


Don’t Care, 
Any Change 
Permitted 


Does Not 
Apply 


Addresses Valid 


tCE 


tOE 


KCC(( 


tAacc 
(Note 1) 


Valid Output 


OUTPUTS 


Will Be 
Steady 


Will Be 
Changing 
from H to L 


Will Be 
Changing 
from Lto H 


Changing, 
State 
Unknown 


Center 

Line is High 
Impedance 
“Off” State 


KS0000 10 


tOH 


14971C-9 


1. OE may be delayed up to tacc — toE after the falling edge of the addresses without impact on tacc. 


2. tDF is specified from OE or CE, whichever occurs first. 
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Am27C400 


4 Megabit (524,288 x 8-Bit/262,144 x 16-Bit) 


ROM Compatible CMOS EPROM 


— al 


Advanced 
Micro 
Devices 


DISTINCTIVE CHARACTERISTICS 
@ Fast access time 
— 100ns 
@ Low power consumption 
— 100 pA maximum CMOS standby current 
@ Industry standard pinout: 
— ROM compatible 
— 44-pin LCC, and PLCC packages provide easy 


upgrade to 8 Mbits, DIP upgrades require a 40- 
to 42-pin conversion 


GENERAL DESCRIPTION 


The Am27C400 is a 4 Mbit ultraviolet erasable program- 
mable read-only memory that is functionally and pinout 
compatible with 4 Mbit masked ROMs. Under control of 
the BYTE input, the memory canbe configured as either 
a 512K by 8-bit memory or a 256K by 16-bit memory. It 
operates from a single +5 V supply, has a static standby 
mode, and features fast single address location pro- 
gramming. Products are available in windowed ceramic 
packages as well as plastic one time programmable 
(OTP) packages for both through hole and surface 
mount applications. 


Typically, any byte can be accessed in less than 100 ns, 
allowing operation with high-performance microproces- 
sors without any WAIT states. The Am27C400 offers 


Oo—> Voc 
Oo—> Vss 
O——> Vpp 


Output Enable 
Chip Enable 
and 
Prog Logic 


7 
Decoder 


xX 
Decoder 


Publication# 15573 Rev.B Amendment/0 
Issue Date: July 1993 


HM Single +5 V power supply 


@ +10% power supply tolerance standard on 
most speeds 


@ 100% Flashrite™ programming 
— Typical programming time of 32 seconds 


@ Latch-up protected to 100 mA from -1 V to 
Vec+1V 


@ High noise immunity 


separate Output Enable (OE) and Chip Enable (CE) 
controls, thus eliminating bus contention in a multiple 
bus microprocessor system. 


AMD's CMOS process technology provides high speed, 
low power, and high noise immunity. Typical power con- 
sumption is only 150 mW in active mode, and 100 Win 
standby mode. 


All signals are TTL levels, including programming sig- 
nals. Bit locations may be programmed singly, in blocks, 
or at random. The Am27C400 supports AMD’s Flash- 
rite™ programming algorithm (100 pus pulses) resulting 
in typical programming times of 32 seconds. 


Data Outputs 
DQ0-—DQ15 


LETT OT 


Output 
Buffers 


4,194,304-Bit 
Cell Matrix 


15573B-1 
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PRODUCT SELECTOR GUIDE 
Am27C400 


Ordering Part No: 
Vcc + 5% 


Veco + 10% 


CONNECTION DIAGRAM 
Top View 


DIP PLCC/LCC 


15573B-3 


Notes: 


1. Inner ring of numbers correspond to the package pins 
2. JEDEC nomenclature is in parenthesis 


PIN DESIGNATIONS _— LOGIC SYMBOL 
AB = Address Input (BYTE Mode) 
A0-A17 = Address Inputs 
BYTE = Byte/Word Switch 
CE (E)/PGM (P) = Chip Enable and Program Enable Inputs 
DQ0-DQ15 
DQ0-DQ15 = Data Inputs/Outputs 
NC = No Internal Connection 
OE (G) = Output Enable Input 
Vec = Vcc Supply Voltage 
Vpp = Program Supply Voltage 
Vss = Ground 


15573B-4 
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ORDERING INFORMATION 
EPROM Products 


AMD standard products are available in several packages and operating ranges. The order number (Valid Combination) is 
formed by a combination of: 


AM27C400 -100 D 


B 
tL OPTIONAL PROCESSING 


Blank = Standard processing 
B = Burn-in 


TEMPERATURE RANGE 

C = Commercial (0°C to +70°C) 

| Industrial (40°C to +85°C) 

E = Extended Commercial (-55°C to +125°C) 


PACKAGE TYPE 
D = 40-Pin Ceramic DIP (CDV040) 
L = 44-Pin Leadless Chip Carrier (CLV044) 


SPEED OPTION 
See Product Selector Guide and Valid 
Combinations 


DEVICE NUMBER/DESCRIPTION 
Am27C400 
4 Megabit (524,288 x 8-Bit/262,144 x 16-Bit) CMOS EPROM 


Valid Combinations 


Valid Combinations list configurations planned to be 
supported in volume for this device. Consult the lo- 
cal AMD sales office to confirm availability of specific 
valid combinations and to check on newly released 
combinations. 


Valid Combinations 


AM27C400-100 | DC, DCB, DI, DIB, 
AM27C400-105 | LC, LCB, LI, LIB 
AM27C400-120 


DC, DCB, DI, DIB, 
LC, LCB, LI, LIB 
DE, DEB, LE, LEB 


eee rr ———————————K§ 
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ORDERING INFORMATION 
OTP Products 


AMD standard products are available in several packages and operating ranges. The order number (Valid Combination) is 
formed by a combination of: 


AM27C400 -120 


Lt OPTIONAL PROCESSING 


Blank = Standard processing 


TEMPERATURE RANGE 
C = Commercial (0°C to +70°C) 
| = Industrial (-40°C to +80°C) 


PACKAGE TYPE 

P = 40-Pin Plastic DIP (PD 040) 

J = 44-Pin Rectangular Plastic Leaded Chip 
Carrier (PL 044) 


SPEED OPTION 
See Product Selector Guide and Valid 
Combinations 


DEVICE NUMBER/DESCRIPTION 
Am27C400 
4 Megabit (524,288 x 8-Bit/262,144 x 16-Bit) CMOS OTP EPROM 


Valid Combinations Valid Combinations 
Valid Combinations list configurations planned to 
AM27C400-120 be supported in volume for this device. Consult 
AM27C400-125 the local AMD sales office to confirm availability of 
AM27C400-150 PC, JC, Pl, JI specific valid combinations and to check on newly 
AM27C400-200 ‘ released combinations. 


AM27C400-255 


Group A Tests 


Group A tests consist of Subgroups 
1, 2, 3, 7, 8, 9, 10, 11. 
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ORDERING INFORMATION 
Military APL Products 


AMD products for Aerospace and Defense applications are available in several packages and operating ranges. APL 
(Approved Products List) products are fully compliant with MIL-STD-883 requirements. The order number (Valid Combination) 
is formed by a combination of: 


AM27C400 -150 /B A 
| LEAD FINISH 
A = Hot Solder Dip 


PACKAGE TYPE 
X = 40-Pin Ceramic DIP (CDV040) 
U = 44-Pin Leadless Chip Carrier (CLV040) 


DEVICE CLASS 
/B = Class B 


SPEED OPTION 
See Product Selector Guide and Valid Combinations 


DEVICE NUMBER 
Am27C400 
4 Megabit (524,288 x 8/262,144 x 16) CMOS UV EPROM 


Valid Combinations 


AM27C400-120 

AM27C400-150 /BUA, /BXA 
AM27C400-200 

AM27C400-250 


Valid Combinations 


Valid Combinations list configurations planned to 
be supported in volume for this device. Consult 
the local AMD sales office to confirm availability of 
specific valid combinations and to check on newly 
released combinations. 


Group A Tests 


Group A tests consist of Subgroups 
1, 2, 3» f, 8, 9, 10, 11. 
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FUNCTIONAL DESCRIPTION 


Erasing the Am27C400 


In order to clear all locations of their programmed con- 
tents, it is necessary to expose the Am27C400 to an 
ultraviolet light source. A dosage of 15 W seconds/cm? 
is required to completely erase an Am27C400. This dos- 
age can be obtained by exposure to an ultraviolet lamp 
— wavelength of 2,537 A—with intensity of 12,000 pW/ 
cm? for 15 to 20 minutes. The Am27C400 should be di- 
rectly under and about one inch from the source and all 
filters should be removed from the UV light source prior 
to erasure. 


It is important to note that the Am27C400 and similar 
devices will erase with light sources having wavelengths 
shorter than 4000 A. Although erasure times will be 
much longer than with UV sources at 2,5374, exposure 
to fluorescent light and sunlight will eventually erase the 
Am27C400 and exposure to them should be prevented 
to realize maximum system reliability. If used in such an 
environment, the package window should be covered 
by an opaque label or substance. 


Programming the Am27C400 


Upon delivery or after each erasure the Am27C400 has 
all 4,194,304 bits in the “ONE” or HIGH state. “ZEROs” 
are loaded into the Am27C400 through the procedure of 
programming. 


The programming mode is entered when 12.75+0.25 V 
is applied to the Vep pin, CE/PGM is at Vi_,and OE is at 
Vin. 


For programming, the data to be programmed is applied 
16 bits in parallel to the data output pins. 


The Flashrite algorithm reduces programming time by 
using 100 us programming pulses and by giving each 
addresss only as many pulses as is necessary in order 
to reliably program the data. After each pulse is applied 
to a given address, the data in that address is verified. If 
the data does not verify, additional pulses are given until 
it verifies or the maximum is reached. This process is re- 
peated while sequencing through each address of the 
Am27C400. This part of the algorithm is done at Vcc = 
6.25 V to assure that each EPROM bit is programmed to 
a sufficiently high threshold voltage. After the final ad- 
dress is completed, the entire EPROM memory is veri- 
fied at Vcc = Vep = 5.25 V. 


Please refer to Section 6.0 for programming and flow 
chart characteristics. 


Program Inhibit 


Programming of multiple Am27C400s in parallel with 
different data is also easily accomplished. Except for 
CE/PGM, all like inputs of the parallel Am27C400 may 
be common. A TTL low-level program pulse applied to 
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an Am27C400 CE/PGM input with Vpp = 12.75 V+ 0.25 
V, and OE HIGH will program that Am27C400. A high- 
level CE/PGM input inhibits the other Am27C400 de- 
vices from being programmed. 


Program Verify 


A verify should be performed on the programmed bits to 
determine that they were correctly programmed. The 
verify should be performed with OE at Vi, CE/PGM at 
Vin and Vpp between 12.5 V and 13.0 V. 


Auto Select Mode 


The auto select mode allows the reading out of a binary 
code from an EPROM that will identify its manufacturer 
and type. This mode is intended for use by programming 
equipment for the purpose of automatically matching 
the device to be programmed with its corresponding 
programming algorithm. This mode is functional in the 
25°C +5°C ambient temperature range that is required 
when programming the Am27C400. 


To activate this mode, the programming equipment 
must force 12.0 V + 0.5 V on address line AQ of the 
Am27C400. Two identifier bytes may then be se- 
quenced from the device outputs by toggling address 
line AO from Vit to Vin. All other address lines must be 
held at Vi. during auto select mode. 


Byte 0 (AO = Vi_) represents the manufacturer code, and 
Byte 1 (AO = Vin), the device identifier code. For the 
Am27C400, these two identifier bytes are given in the 
Mode Select table. All identifiers for manufacturer and 
device codes will possess odd parity, with the MSB 
(DQ7) defined as the parity bit. 


Read Mode 


The Am27C400 has two control functions, both of which 
must be logically satisfied in order to obtain data at the 
outputs. Chip Enable (CE/PGM) is the power control 
and should be used for device selection. Output Enable 
(OE) is the output control and should be used to gate 
data to the output pins, independent of device selection. 
Assuming that addresses are stable, address access 
time (tacc ) is equal to the delay from CE/PGM to output 
(tce). Data is available at the outputs toe after the falling 
edge of OE, assuming that CE/PGM has beenLOW and 
addresses have been stable for at least tacc toe. 


Byte Mode 


The user has the option of reading data in either 16-bit 
words or 8-bit bytes under control of the BYTE input. 
With the BYTE input HIGH, inputs AO—A17 will address 
256K words of 16-bit data. When the BYTE input is 
LOW, AB functions as the least significant address input 
and 512K bytes of data can be accessed. The 8 bits of 
data will appear on DQ0-DQ7. 
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bus. This assures that all deselected memory devices 


Standby Mode 


The Am27C400 has a CMOS standby mode which re- 
duces the maximum Vcc current to 100 UA. It is placed 
in CMOS-standby when CE/PGM is at Vcc + 0.3 V. The 
Am27C400 also has a TTL-standby mode which re- 
duces the maximum Vcc current to 1.0 mA. It is placed in 
TTL-standby when CE/PGN is at Vin, When in standby 
mode, the outputs are in a high-impedance state, inde- 
pendent of the OE input. 


Output OR-Tieing 


To accommodate multiple memory connections, a two- 
line control function is provided to allow for: 


m Low memory power dissipation 
m Assurance that output bus contention will not occur 


It is recommended that CE/PGM be decoded and used 
as the primary device-selecting function, while OE be 
made a common connection to all devices in the array 
and connected to the READ line from the system control 


MODE SELECT TABLE 


Standby (TTL) 
Standby (CMOS) 


Auto Select Manufacturer Code 


(Note 3) Device Code 
Notes: 

1. Vw4=120Vt05V 

2. X= Either Vin or Vi 


3. A1—A8 = AO-A17 = Vi 


are in their low-power standby mode and that the output 
pins are only active when data is desired from a particu- 
lar memory device. 


System Applications 


During the switch between active and standby condi- 
tions, transient current peaks are produced on the rising 
and falling edges of Chip Enable. The magnitude of 
these transient current peaks is dependent on the out- 
put Capacitance loading of the device. Ata minimum, a 
0.1 uF ceramic capacitor (high frequency, low inherent 
inductance) should be used on each device between 
Vcc and Vss to minimize transient effects. In addition, to 
overcome the voltage drop caused by the inductive ef- 
fects of the printed circuit board traces on EPROM ar- 
rays, a 4.7 uF bulk electrolytic capacitor should be used 
between Vcc and Vss for each eight devices. The loca- 
tion of the capacitor should be close to where the power 
supply is connected to the array. 
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ABSOLUTE MAXIMUM RATINGS 


Storage Temperature 
OTP Products .... i. scccencae —65°C to +125°C 
All Other Products ............ —65°C to +150°C 
Ambient Temperature 
with Power Applied ............. —55°C to +125°C 


Voltage with Respect To Vss 


All pins except A9,Vpp ,Vcc . —-0.6 V to Vcc + 0.6 V 
AQ ANI Vpp ..csisccusivesae -0.6Vto+13.5V 
UGS aniaGiarandabbceveanane —0.6 V to +7.0 V 


Notes: 

1. Minimum DC voltage on input or I/O pins is -0.5 V. During 
transitions, the inputs may overshoot Vss to —2.0 V for pe- 
riods of up to 20 ns. Maximum DC voltage on input and I/O 
pins is Vcc + 0.5 V which may overshoot to Vcc + 2.0 V for 
periods up to 20ns. 


2. For A9 and Vpp the minimum DC input is —0.5 V. During 
transitions, AQ and Vpp may overshoot Vss to —2.0 V for 
periods of up to 20 ns. A9 and Vee must not exceed 13.5 V 
for any period of time. 


Stresses above those listed under “Absolute Maximum Rat- 
ings” may cause permanent damage to the device. This is a 
stress rating only; functional operation of the device at these 
or any other conditions above those indicated in the opera- 
tional sections of this specification is not implied. Exposure of 
the device to absolute maximum rating conditions for ex- 
tended periods may affect device reliability. 
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OPERATING RANGES 
Commercial (C) Devices 


Case Temperature (Tc).......... 0°C to +70°C 
Industrial (1) Devices 

Case Temperature (Tc) ........ —40°C to +85°C 
Extended Commercial (E) Devices 

Case Temperature (Tc)....... —55°C to +125°C 
Military (M) Devices 

Case Temperature (Tc)....... —55°C to +125°C 
Supply Read Voltages 

Voc for AmM27C400-XX5 ..... +4.75 V to +5.25 V 

Voc for Am27C400-XX0 ..... +4.50 V to +5.50 V 


Operating ranges define those limits between which the func- 
tionality of the device is guaranteed. 
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DC CHARACTERISTICS over operating range unless otherwise specified. 
(Notes 1, 2, 3 and 4) (for APL Products, Group A, Subgroups 1, 2, 3, 6 and 7 are tested 
unless otherwise noted) 


Parameter 
Symbol Parameter Description Test Conditions 


[vou Joupu rich votage —[ton=—s00ya 
Tver Joupurtow votage [er-2ina SSOS—~—~—SSCid 
InpuniGH votage | —SS~S~S~S ooo | 

Tos |v 

: 

re 


| vu __| Input LOW Voltage ee ee 
na Input Load Current VIN = 0 V to +Vcc 


ae 

| to __[OutputLeakage Gurrent__[Vour=oVtowvoo | 

CE = Vit, f= 5 MHz, a an co 
(Note 3) lour = 0 mA [EMDevices | | 60 

[ieee [Noo Ti SancbyGuren [CE=we 

[ccs [Vee CMOS Standby Curent] CE=VoososVSSC~YSCSSC 

[—e: [Vor Curent During Read [GE-OE- Vu, Vorwves OY 

Notes: 

1. Vcc must be applied simultaneously or before Vpp, and removed simultaneously or after Vpp. 

2. Caution: The Am27C400 must not be removed from (or inserted into) a socket when Vcc or Vpp is applied. 

3. Icc1 is tested with OE/Vpp = Vin to simulate open outputs. 

4 


. Minimum DC Input Voltage is —0.5 V. During transitions, the inputs may overshoot to —2.0 V for periods less than 20 ns. 
Maximum DC Voltage on output pins is Vcc + 0.5 V, which may overshoot to Vcc + 2.0 V for periods less than 20 ns. 


e = 
2 2 
ét 8 
=e = 5 
Q ©. 
=) = 
n n 
1 2 3 4 5 6 7 8 9 10 -75 -50 -25 0 25 50 75 100 125 150 
Frequency in MHz Temperature in °C 
Figure 1. Typical Supply Current Figure 2. Typical Supply Current 
vs. Frequency vs. Temperature 
Vec = 5.5 V, T = 25°C Vcc = 5.5 V, f= 5 MHz 
15573B-5 15573B-6 


EEE 
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CAPACITANCE 
pbos | _PLom 


Parameter Test 
Symbol | Parameter Description | Conditions| Typ [Max | Typ | Max | Typ | Max | Typ | Max 
[ew [roircamscrnrce [weno [se fe{s [fe [eo [9 


Notes: 
1. This parameter is only sampled and not 100% tested. 
2. Ta = +25°C, f = 1 MHz. 


SWITCHING CHARACTERISTICS over operating ranges unless otherwise specified 
(Notes 1, 3 and 4) (for APL Products, Group A, Subgroups 9, 10 and 11 are tested 
unless otherwise noted) 


Symbols 
sme __|e ese oan oe 
| JEDEC | Standard | Description Conditions 
CE - OE = (ii | | ee | 
Output Dela Vit | Max | 100 | 120 | 150 | 200 | 250 | ns _| 


teLav OE = Vi pmin | — | — | ~ | ~ | -~ | 
Output Dela [Max | too | 120_| 750 [200 | 250 | ns _ 


eo | [eee CE = Vi pMin{ - | - | - | ~ | - J 
Output Dela Hef sf so fs feo te te 


teHaz, Chip Enable HIGH or pwinf =f =f = | | — | 
tGHQZ rid 2) | Output Enable HIGH, 30 30 30 
whichever comes 
first, to Output Float 


tOH Output Hold from 
Addresses, CE, 
or OE, whichever 
occurred first 


Notes: . 

1. Vcc must be applied simultaneously or before Vpp, and removed simultaneously or after Vpp. 

2. This parameter is only sampled and not 100% tested. 

3. Caution: The Am27C400 must not be removed from (or inserted into) a socket or board when Vpp or Vcc is applied. 
4 


. Output Load: 1 TTL gate and Ci = 100 pF 
Input Rise and Fall Times: 20 ns 
Input Pulse Levels: 0.45 V to 2.4 V 
Timing Measurement Reference Level: 0.8 V and 2 V for inputs and outputs. 
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SWITCHING TEST CIRCUIT 


Device 2.7 kQ 
Under 0+5.0 V 
Test 


Diodes = IN3064 
or Equivalent 


15573B-7 


Ct = 100 pF including jig capacitance 


SWITCHING TEST WAVEFORM 


2.4V 
2.0 V 2.0 V 
» Test Points < 
0.8V 0.8 V 
0.45 V 


Input Output 


15573B-8 


AC Testing: Inputs are driven at 2.4 V for a logic “1” and 0.45 for a logic “O”. Input pulse rise and fall times are < 20 ns. 
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£1 amp 
KEY TO SWITCHING WAVEFORMS 


WAVEFORM INPUTS OUTPUTS 
Must Be Will Be 
Steady Steady 
May Will Be 
Change Changing 
from H to L from H to L 
May Will Be 
Change Changing 
from Lto H from L to H 
Don’t Care, Changing, 
Any Change State 
Permitted Unknown 
Does Not Center 
Apply Line is High 
Impedance 
“Off” State 
KS000010 
SWITCHING WAVEFORMS 
2.4 
Addresses f 2.0: Addresses Valid 2.0 } 
0.45 0.8 0.8 
CE/PGM | 
OE 7 
— tOF 
tAcc (Note 2) 
High Z ysote't) High Z 
Output Valid Output ) 
15573B-9 


Notes: 
1. OE may be delayed up to tacc — toE after the falling edge of the addresses without impact on tacc. 


2. tDF is specified from OE or CE, whichever occurs first. 
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Am27C4096 


4 Megabit (262,144 x 16-Bit) CMOS EPROM 


DISTINCTIVE CHARACTERISTICS 
@ Fast access time 
— 100 ns 
m@ Low power consumption 
— 100 pA maximum CMOS standby current 
m@ JEDEC-approved pinout 
— Plug in upgrade of 1 Mbit and 2 Mbit EPROMs 
— 40-pin DIP/PDIP 
— 44-pin LCC/PLCC 


GENERAL DESCRIPTION 


The Am27C4096 is a 4 Mbit ultraviolet erasable pro- 
grammable read-only memory. It is organized as 256K 
words by 16 bits per word, operates from a single +5 V 
supply, has a static standby mode, and features fast sin- 
gle address location programming. The Am27C4096 is 
ideal for use in 16-bit microprocessor systems. Products 
are available in windowed ceramic DIP and LCC pack- 
ages as well as plastic one time programmable (OTP) 
PDIP and PLCC packages. 


Typically, any byte can be accessed in less than 100 ns, 
allowing operation with high-performance microproces- 
sors without any WAIT states. The Am27C4096 offers 
separate Output Enable (OE) and Chip Enable (CE) 


BLOCK DIAGRAM 


Output Enable 
Chip Enable 
and 
Prog Logic 


* 
Decoder 


X 
Decoder 


Publication# 11408 Rev.C Amendment/0 
Issue Date: July 1993 


Advanced 
Micro 
Devices 


@ Single + 5 V power supply 


m@ + 10% power supply tolerance standard on 
most speeds 


@ 100% Flashrite™ programming 
— Typical programming time of 32 seconds 
@ Latch-up protected to 100 mA from —1 V 
to Vcc +1V 
@ High noise immunity 


controls, thus eliminating bus contention in a multiple 
bus microprocessor system. 


AMDs CMOS process technology provides high speed, 
low power, and high noise immunity. Typical power con- 
sumption is only 125 mW in active mode, and 125 wW in 
standby mode. 


All signals are TTL levels, including programming sig- 
nals. Bit locations may be programmed singly, in blocks, 
or at random. The Am27C4096 supports AMD’s 
Flashrite™ programming algorithm (100 ys pulses) re- 
sulting in typical programming times of 32 seconds. 


Data Outputs 
DQo0-DQ15 


Ld 
4.194,304-Bit 
Cell Matrix 


11408C-1 
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1 amp 
PRODUCT SELECTOR GUIDE 


Family Part No. Am27C4096 


Ordering Part No: 


Vcc + 5% 


Vcc +10% 


Max Access Time (ns) 


CE (E) Access Time (ns) 150 200 
GE (G) Access Time (ns [so [50 


CONNECTION DIAGRAMS 
vp sre DIP PLCC/LCC 


< 
.@) 
oO 


ida [22 < 
A15 Socom so s- Set 

oO oO oe >2Z2>-atatctc 
A14 
pi MMMM 

654321 
A12 ® 
Ait A13 
A10 Al2 

Ait 

in A10 
Vss AQ 
A8 os 
A7 NC 
A6 A8 
AS A7 
A4 A6 
A3 A5 
A2 
At 
AO 11408C-3 
11408C-2 


Notes: 
1. JEDEC nomenclature is in parentheses. 
2. Don’t use (DU) for PLCC. 


PIN DESIGNATIONS LOGIC SYMBOL 

A0-A17 = Address Inputs 

CE (E)/PGM (P) = Chip Enable Input 

DQ0-—DQ15 = Data Input/Outputs 

DU = No External Connection DQ0-DQ15 

NC = No Internal Connection ee 

OE (G) = Output Enable Input eae 

Vcc = Vcc Supply Voltage OE G) 

Vpp = Program Supply Voltage 

Vss = Ground mee 
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ORDERING INFORMATION 


EPROM Products 


AMD cl 


AMD standard products are available in several packages and operating ranges. The order number (Valid Combination) is 
formed by a combination of: 


AM27C4096 


Valid Combinations 
AM27C4096-100 


AM27C4096-105 


AM27C4096-255 


-100 


Lo 


DEVICE NUMBER/DESCRIPTION 
Am27C4096 
4 Megabit (262,144 x 16 Bit) CMOS EPROM 


DC, DCB, 
DI, DIB, LC, 
LCB, LI, LIB 


DC, DCB, DE, 
DEB, DI, DIB, 
LC, LCB, LI, 
LIB, LE, LEB 


OPTIONAL PROCESSING 
Blank = Standard processing 
B = Burn-in 


TEMPERATURE RANGE 
C = Commercial (0°C to +70°C) 
| = Industrial (-40°C to +85°C) 


E = Extended Commercial (-55°C to 
+125°C) 
PACKAGE TYPE 


D = 40-Pin Ceramic DIP (CDV040) 
L = 44-Pin Rectangular Ceramic Leadless 
Chip Carrier (CLV044, JEDEC Type) 


SPEED OPTION 
See Product Selector Guide and 
Valid Combinations 


Valid Combinations 


Valid Combinations list configurations planned to be 
supported in volume for this device. Consult the lo- 
cal AMD sales office to confirm availability of specific 
valid combinations and to check on newly released 
combinations. 


Am27C4096 
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ORDERING INFORMATION 
OTP Products 


AMD standard products are available in several packages and operating ranges. The order number (Valid Combination) is 
formed by a combination of: 


AM27C4096 

OPTIONAL PROCESSING 

Blank = Standard processing 

TEMPERATURE RANGE 

C = Commercial (0°C to +70°C) 

| = Industrial (-40°C to +85°C) 

PACKAGE TYPE 

P = 40-Pin Plastic DIP (PD 040) 

J = 44-Pin Rectangular Plastic Leaded 
Chip Carrier (PL 044) 

SPEED OPTION 

See Product Selector Guide and 

Valid Combinations 


DEVICE NUMBER/DESCRIPTION 
Am27C4096 


4 Megabit ( 362. 144 x 16 Bit) CMOS OTP EPROM 


Valid Combinations 


Valid Combinations list configurations planned to be 
supported in volume for this device. Consult the lo- 
cal AMD sales office to confirm availability of specific 
valid combinations and to check on newly released 
combinations. 


Valid Combinations 
AM27C4096-120 
AM27C4096-125 PC. JC, Pl, JI 
AM27C4096-150 
AM27C4096-200 
AM27C4096-255 
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MILITARY ORDERING INFORMATION 
Military APL Products 


AMD products for Aerospace and Defense applications are available in several packages and operating ranges. APL (Approved 


Products List) products are fully compliant with MIL-STD-883 requirements. The order number (Valid Combination) is formed by 
a combination of: 


AM27C4096 -120 /B X A 
Lo LEAD FINISH 
A = Hot Solder Dip 
PACKAGE TYPE 
X = 40-Pin Ceramic DIP (CDV040) 
U = 44-Pin Rectangular Ceramic Leadless 
Chip Carrier (CLV044) 
DEVICE CLASS 
/B = Class B 
SPEED OPTION 
See Product Selector Guide and 
Valid Combinations 


DEVICE NUMBER/DESCRIPTION 
Am27C4096 
4 Megabit (262,144 x 16 Bit) CMOS EPROM 


| Valid Combinations Combinations Valid Combinations 
Valid Combinations list configurations planned to 
 ETEmeeg Ui be supported in volume for this device. Consult 
ee 150_| /BXA, /BUA the local AMD sales office to confirm availability of 
| AM27C4096-200 | 200 specific valid combinations and to check on newly 
"AM27C4096-250 | 350 released combinations. 


Group A Tests 


Group A tests consist of Subgroups 
1, 2, 3, 7, 8, 9, 10, 11. 


ee EEE 
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FUNCTIONAL DESCRIPTION 


Erasing The Am27C4096 


In order to clear all locations of their programmed con- 
tents, itis necessary to expose the Am27C4096 to an ul- 
traviolet light source. A dosage of 15 W seconds/cm: is 
required to completely erase an Am27C4096. This dos- 
age can be obtained by exposure to an ultraviolet lamp 
—wavelength of 2537 A-with intensity of 12,000 yW/ 
cm? for 15 to 20 minutes. The Am27C-4096 should be di- 
rectly under and about one inch from the source and all 
filters should be removed from the UV light source prior 
to erasure. 


It is important to note that the Am27C4096 and similar 
devices will erase with light sources having wavelengths 
shorter than 4000 A. Although erasure times will be 
much longer than with UV sources at 2537A, exposure 
to fluorescent light and sunlight will eventually erase the 
Am27C4096 and exposure to them should be prevented 
to realize maximum system reliability. lf used in such an 
environment, the package window should be covered 
by an opaque label or substance. 


Programming the Am27C4096 


Upon delivery or after each erasure the Am27C4096 
has all 4,194,304 bits in the “ONE” or HIGH state. “ZE- 
ROs” are loaded into the Am27C4096 through the pro- 
cedure of programming. 


The programming mode is entered when 12.75 V 
+0.25 Vis applied to the Ver pin, CE/PGM is at Vit and 
OE is at Vin. 


For programming, the datato be programmed is applied 
16 bits in parallel to the data output pins. 


The Flashrite algorithm reduces programming time by 
using 100 us programming pulses and by giving each 
address only as many pulses as are necessary in order 
to reliably program the data. After each pulse is applied 
to agiven address, the data in that address is verified. If 
the data does not verify, additional pulses are given until 
it verifies or the maximum is reached. This process is re- 
peated while sequencing through each address of the 
Am27C4096. This part of the algorithm is done at Vcc = 
6.25 V to assure that each EPROM bit is programmed to 
a sufficiently high threshold voltage. After the final ad- 
dress is completed, the entire EPROM memory is veri- 
fied at Vcc = Vere = 5.25 V. 


Please refer to Section 6 for programming flow chart and 
characteristics 


Program Inhibit 


Programming of multiple Am27C4096 in parallel with 
different data is also easily accomplished. Except for 
CE/PGM, all like inputs of the parallel Am27C4096 may 
be common. A TTL low-level program pulse applied to 
an Am27C4096 CE/PGM input with Vpp = 12.75 V + 
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0.25 V and OE HIGH will program that Am27C4096. A 
high-level CE/PGM input inhibits the other Am27C4096 
devices from being programmed. 


Program Verify 


A verify should be performed on the programmed bits to 
determine that they were correctly programmed. The 
verify should be performed with OE at Vi_, CE/PGM at 
Vin, and Vpp between 12.5 V and 13.0 V. 


Auto Select Mode 


The auto select mode allows the reading out of a binary 
code from an EPROM that will identify its manufacturer 
and type. This mode is intended for use by programming 
equipment for the purpose of automatically matching 
the device to be programmed with its corresponding 
programming algorithm. This mode is functional in the 
25°C + 5°C ambient temperature range that is required 
when programming the Am27C4096. 


To activate this mode, the programming equipment 
must force 12.0 V + 0.5 V on address line A9 of the 
Am27C4096. Two identifier bytes may then be se- 
quenced from the device outputs by toggling address 
line AO from Vit to Vin. All other address lines must be 
held at Vit during auto select mode. 


Byte 0 (AO = ViL) represents the manufacturer code, and 
byte 1(A0O = Vin), the device identifier code. For the 
Am27C4096, these two identifier bytes are given in the 
Mode Select Table. All identifiers for manufacturer and 
device codes will possess odd parity, with the MSB 
(DQ7) defined as the parity bit. 


Read Mode 


The Am27C4096 has two control functions, both of 
which must be logically satisfied in order to obtain data 
at the outputs. Chip Enable (CE/PGM) is the power con- 
trol and should be used for device selection. Output En- 
able (OE) is the output control and should be used to 
gate data to the output pins, independent of device se- 
lection. Assuming that addresses are stable, address 
access time (tacc) is equal to the delay from CE/PGM to 
output (tce). Data is available at the outputs toe after the 
falling edge of OE, assuming that CE/PGM has been 
LOW and addresses have been stable for at least 
tacc — toe. 


Standby Mode 


The Am27C4096 has a CMOS standby mode which re- 
duces the maximum Vcc current to 100 pA. It is placed 
in CMOS-standby when CE/PGM is at Vcc + 0.3 V. The 
Am27C4096 also has a TTL-standby mode which re- 
duces the maximum Vcc current to 1.0 mA. It is placed 
in TTL-standby when CE/PGM is at Vin. When in 
standby mode, the outputs are in a high-impedance 
state, independent of the OE input. 


Am27C4096 
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Output OR-Tieing 
To accommodate multiple memory connections, a two- 
line control function is provided to allow for: 


m Low memory power dissipation 


m Assurance that output bus contention will not 
occur 


It is recommended that CE/PGM be decoded and used 
as the primary device-selecting function, while OE be 
made a common connection to all devices in the array 
and connected to the READ line fromthe system control 
bus. This assures that all deselected memory devices 
are in low-power standby mode and that the output pins 
are only active when data is desired from a particular 
memory device. 


MODE SELECT TABLE 


Read 


Standby (CMOS 
Program Vi 
Vis 


Program Inhibit 


Device Code 


Notes: 

1 X = Either Vin or Vir 

2. Vw = 120V+05V 
3. A1-A8 = A10-A17 = Vi 
4 


[Mode Pins | cepam | oF | ao | as | ver | outputs 
ped Tw TT 
| OutputDisable | Me Lm x 
| Standby) Lm Tx x 
nmin... ati ae La 
Povm | x | x | vee 


re a a 


System Applications 


During the switch between active and standby condi- 
tions, transient current peaks are produced on the rising 
and falling edges of Chip Enable. The magnitude of 
these transient current peaks is dependent on the out- 
put capacitance loading of the device. Ata minimum, a 
0.1-.F ceramic capacitor (high frequency, low inherent 
inductance) should be used on each device between 
Vcc and Vss to minimize transient effects. In addition, to 
overcome the voltage drop caused by the inductive ef- 
fects of the printed circuit board traces on EPROM ar- 
rayS,a4.7—uF bulk electrolytic capacitor should be used 
between Vcc and Vss for each eight devices. The loca- 
tion of the capacitor should be close to where the power 
supply is connected to the array. 


x Hi-Z 


. See DC Programming Characteristics for Vep voltage during programming. 


Am27C4096 


2-139 


£1 amo 


ABSOLUTE MAXIMUM RATINGS 
Storage Temperature: 


OTP PIQGUGIe 26 ssedwsweseeoou —65°C to +125°C 
All Other Products .............. —65°C to +150°C 
Ambient Temperature 

with Power Applied ............. —55°C to +125°C 


Voltage with Respect to Vss: 
All pins except AQ, Vep, 


and Vcc (Note 1) .......... —0.6 V to Vcc + 0.6 V 
AQ and Vpp (Note 2) ............. —0.6V to 13.5 V 
hel 6a weeds HEA ae Pe eee aes eR 5 04 —-0.6Vto7.0V 
Notes: 


1. During transitions, the inputs may overshoot Vss to -2.0 V 
for periods of up to 20 ns. Maximum DC voltage on input 
and I/O may overshoot to Vcc + 2.0 V for periods of up to 
20 ns. 


2. During transitions, A9 and Vee may overshoot Vss to 
-2.0 V for periods of up to 20 ns. A9 and Ver must not ex- 
ceed 13.5 V for any period of time. 


Stresses above those listed under Absolute Maximum Rat- 
ings may cause permanent device failure. Functionality at or 
above these limits is not implied. Exposure to absolute maxi- 
mum ratings for extended periods may affect device reliability. 
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OPERATING RANGES 
Commercial (C) Devices 


Case Temperature (Tc) ............ 0°C to +70°C 
industrial (1) Devices 

Case Temperature (Tc) .......... —40°C to +85°C 
Extended Commercial (E) Devices 

Case Temperature (Tc) ......... —55°C to +125°C 
Military (M) Devices 

Case Temperature (Tc) ......... —55°C to +125°C 
Supply Read Voltages: 

Vcc for Am27C4096-XX5 ....... +4.75 V to +5.25 V 
Vcc for Am27C4096-XX0 ....... +4.50 V to +5.50 V 


Operating ranges define those limits between which the func- 
tionality of the device is guaranteed. 
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DC CHARACTERISTICS over operating range unless otherwise specified. (Notes 1, 2 
and 4) (for APL Products, Group A, Subgroups 1, 2, 3, 6, and 7 are tested unless other- 


wise noted) 
a ed ee 
Symbol Parameter Description Test Conditions 
v poe 


Output HIGH Voltage loH = 400 LA 


| Yor [24 
[vor [owns tow vote [maim 
vr pon Votags | SSSSSS*dSC 
| vu __| nputtowvortage | | HS 
a 
A 
Vcc Active Current CE = Vit, f = 5 MHz | cil Devices | 

Tenowews | 
a 
| tees | Voc CMOS Stancby | CE=Vexosv | 


IPP Vpp Current During CE = OE = Vil, Vpp = Vcc 
Read 


Notes: 
1. Vcc must be simultaneously or before Vpp, and removed simultaneously or after Vpp. 


(Note 3) OUT =OmA 


2. Caution: The Am27C4096 must not be removed from (or inserted into) a socket when Vcc or Vep is applied. 
3. Icc1 is tested with OE/Vep = Vin to simulate open outputs. 
4 


. Minimum DC Input Voltage is —0.5 V during transitions, the inputs may overshoot —2.0 V for periods less than 20 ns. Maximum 
DC Voltage on output pins is Vcc +0.5 V, which may overshoot to Vcc +2.0 V for periods less than 20 ns. 


E HL : 
Cc Cc 
: +t : 
Ss <a 3 < 
O € 25 O€ 
qa = = 
©. c 
pa | = 
i? p) a ep) 


AZ 2 3 4 5 6 7 8 9 10 = -50 -25 0 25 50 75 100 125 150 
Frequency in MHz Temperature in °C 
Figure 1. Typical Supply Current Figure 2. Typical Supply Current 
vs. Frequency vs. Temperature 
Veo = 5.5 V, T= 25°C Vcc = 5.5 V, f= 5 MHz 
15573B-5 15573B-6 
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CAPACITANCE 

Parameter Parameter Test CDV040 CLV044 PD040 PLO44 

Symbol | Description | Conditions _| Typ| Max | Typ | Max| Typ] Max | Typ | Max 

Input Capacitance | Vw=ov | to| 13 | 10 | 13 | 6 | @ | 10] 13 | oF 


Notes: 
1. This parameter is only sampled and not 100% tested. 


2. TA=+25°C, f= 1 MHz 


Switching CHARACTERISTICS over operating range unless otherwise specified. (Notes 
1, 3 and 4) (for APL Products, Group A, Subgroups 9, 10 and 11 are tested unless 
otherwise noted) 


‘seorel susan Symbols 


ae Parameter Description} Test Conditions 


Avav tacc Address to CE = OE Min | - | - |- |- |- |. 
Output Delay th 
tov | ce —_| Chip Enable to OE = Vi | min {| - | - |- | - | - | 
Output Delay [Max | 100 | 120 | 180 | 200 | 250_| 
teLav Output Enable to See Vi. | Mn | - | - |- | - | - 
tenaz , tor | Chip Enable HIGH or Whee 
toHoz (Note 2) | Output Enable HIGH, 
whichever comes first, 
ie Salad a al Sl 
pmetote feet. 
taxax toH 
Notes: 


Am27C4096 


Output Hold from 
Addresses, CE, or 
OE, whichever 

ocurred first 


1. Vcc must be applied simultaneously or before Vpp, and removed simultaneously or after Vpp. 
2. This parameter is only sampled and not 100% tested. 
3. Caution: The Am27C4096 must not be removed from (or inserted into) a socket or board when Vpp or Vcc is applied. 
4. Output Load: 1 TTL gate and C, = 100 pF 
Input Rise and Fall Times: 20 ns 
Input Pulse Levels: 0.45 V to 2.4 V 


Timing Measurement Reference Level — Inputs: 0.8 V to 2.0 V 
Outputs: 0.8 V to 2.0 V 
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SWITCHING TEST CIRCUIT 


Device 2.7 kQ 
Under 05.0 V 


Test 


Diodes = IN3064 
or Equivalent 


11408C-7 


Ct = 100 pF including jig capacitance 


SWITCHING TEST WAVEFORM 


2.4V 


2.0 V 2.0 V 


» Test Points 


0.8 V 0.8 


< 


0.45 V 
Input Output 11408C-8 


AC Testing: Inputs are driven at 2.4 V for a Logic “1” and 0.45 V for a Logic “0”. Input pulse rise and fall times are < 20 ns. 
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KEY TO SWITCHING WAVEFORMS 


SWITCHING WAVEFORM 


2.4 
Addresses 
0.45 


CE/PGM 


Output 


Notes: 


High Z 


WAVEFORM INPUTS 


Must be 
Steady 


May 
Change 
from H to L 


May 


Change 
from Lto H 


Don't Care, 
Any Change 
Permitted 


Does Not 
Apply 


2.0 


Addresses Valid 
0.8 


tCE 


tOE 


XG 


tACC 
(Note 1 


OUTPUTS 


Will be 
Steady 


Will be 
Changing 
from H to L 


Will be 
Changing 
from Lto H 


Changing, 
State 
Unknown 


Center 

Line is High- 
Impedance 
“Off” State 


Valid Output 


KS000010 


tOH 


1. OE may be delayed up to tacc — toe after the falling edge of the addresses without impact on tacc. 


2. tpF is specified from OE or CE, whichever occurs first. 
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Am27C080 


8 Megabit (1,048,576 x 8-Bit) CMOS EPROM 


DISTINCTIVE CHARACTERISTICS 
™@ Fast access time 
— 100ns 
m@ Low power consumption 
— 100 pA maximum CMOS standby current 
@ JEDEC-approved pinout 
— Plug in upgrade of 1-, 2-, 4-Mbit EPROMs 
— Easy upgrade from 28-pin JEDEC EPROMs 
@ Single +5 V power supply 


GENERAL DESCRIPTION 


The Am27C080 is an 8 Mbit ultraviolet erasable pro- 
grammable read-only memory. It is organized as 
1,048K words by 8 bits per word, operates from a single 
+5 V supply, has a static standby mode, and features 
fast single address location programming. Products are 
available in windowed ceramic DIP and LCC packages 
as well as plastic one time programmable (OTP) PDIP 
and PLCC packages. 


Typically, any byte can be accessed in less than 100 ns, 
allowing operation with high-performance microproces- 
sors without any WAIT states. The Am27C080 offers 


Advanced 
Micro 
Devices 


m@ +10% power supply tolerance available 
mM 100% Flashrite™ programming 


— Typical programming time of less than 
2 minutes 
@ Latch-up protected to 100 mA from -1 V to 
Vcc +1V 


@ High noise immunity 
@ Compact 32-pin DIP, PDIP, and PLCC packages 


controls, thus eliminating bus contention in a multiple 
bus microprocessor system. 


AMD's CMOS process technology provides high speed, 
low power, and high noise immunity. Typical power con- 
sumption is only 100 mW in active mode, and 100 pW in 
standby mode. 


All signals are TTL levels, including programming sig- 
nals. Bit locations may be programmed singly, in blocks, 
or at random. The Am27C080 supports AMD’s Flashrite 
programming algorithm (100 ps pulses) resulting in typi- 
cal programming times of less than 2 minutes. 


separate Output Enable (OE) and Chip Enable (CE) 


BLOCK DIAGRAM 


Output Enable 
Chip Enable 
and 
Prog Logic 


¥ 
Decoder 


xX 
Decoder 


OE/Vpp 
CE/PGM 


A0Q-A19 
Address 
Inputs 


Data Outputs 
DQ0-DQ7 


Output 
Buffers 
sd 
Gating 


8,388,608 
Bit Cell 
Matrix 
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The information is intended to help you to evaluate this product. AMD reserves the right to change or 
discontinue work on this proposed product without notice. 
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PRODUCT SELECTOR GUIDE 


Family Part No Am27C080 


Vcc + 10% 


TE E Aces Tne (8) a a 


CONNECTION DIAGRAMS 
Top View 


Ordering Part No: 
Veo + 5% 


DIP PLCC 


Ai9 1° 32 L Voc 


A16 [] 2 311] A18 
A15 [13 30 [] A17 
A12 []} 4 r] A14 29 LJA14 
Ay Ts og f] A13 28 [JA13 


A6 [] 6 27 LJ A8 
AS [| 26 [J A9 
A4 [] 25 1] A114 
24 1] OE (G)/Vpp 
|} A10 


f]A11 

|}OE (G)/Vpp 

|] A10 

|] CE (E)/PGM (P) 


Ai | 22 |] CE (E)/PGM (P) [| DQ7 
AO | 21 |} DQ7 

DQo [I] 20 [] DA6 

DQ1 [14 19 L] DQS5 

DQ2 [15 18 |} DQ4 

Vss [} 16 17 || DQ3 


15453B-3 
Nites 15453B-2 


1. JEDEC nomenclature is in parentheses. 


PIN DESIGNATIONS LOGIC SYMBOL 
A0-A19 = Address Inputs 
CE (E)/PGM (P) = Chip Enable 
DQ0-—DQ7 = Data Inputs/Outputs 
OE (G)/Vpp = Output Enable Input/ 
Program Supply Voltage 
Vcc = Vcc Supply Voltage 


Ground 


Vss 


15453B-4 
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ORDERING INFORMATION 
EPROM Products 


AMD Standard products are available in several packages and operating ranges. The order number (Valid Combination) is 
formed by a combination of: 


AM27C080 -100 D 


— OPTIONAL PROCESSING 
Blank = Standard Processing 
B = Burn-in 


TEMPERATURE RANGE 
Commercial (0°C to +70°C) 
Industrial (-40°C to +85°C) 


C 
| 
E = Extended Commercial (-55°C to +125°C) 


PACKAGE TYPE 
D = 32-Pin Ceramic DIP (CDV032) 


SPEED OPTION 
See Product Selector Guide and Valid Combinations 


DEVICE NUMBER 
Am27C080 
8 Megabit (1,048,576 x 8-Bit) CMOS EPROM 


Valid Combinations Valid Combinations 


AM27C080-100 DC, DI 
AM27C080-105 


: Valid Combinations list configurations planned to be 
supported in volume for this device. Consult the lo- 
Z cal AMD sales office to confirm availability of specific 
DC, DCB, DI, DIB valid combinations and to check on newly released 
combinations. 

27C080-200 DE, DEB 


AM27C080-255 


Am27C080 2-147 


21 amo 


ORDERING INFORMATION 
OTP Products 


PRELIMINARY 


AMD Standard products are available in several packages and operating ranges. The order number (Valid Combination) is 


formed by a combination of: 


AM27C080 -120 P 


DEVICE NUMBER 
Am27C080 


— OPTIONAL PROCESSING 


Blank = Standard Processing 


TEMPERATURE RANGE 
C = Commercial (0°C to +70°C) 
| = Industrial (-40°C to +85°C) 


ACKAGE TYPE 
= 32-Pin Plastic DIP (PD 032) 
= 32-Pin Rectangular Plastic Leaded Chip 
Carrier (PL 032) 


P 
P 
J 


SPEED OPTION 
See Product Selector Guide and Valid Combinations 


8 Megabit (1,048,576 x 8-Bit) CMOS OTP EPROM 


PC, JC, PI, JI 
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Valid Combinations 


Valid Combinations list configurations planned to be 
supported in volume for this device. Consult the lo- 
calAMD sales office to confirm availability of specific 
valid combinations and to check on newly released 
combinations. 


PRELIMINARY. AMD &A 


ORDERING INFORMATION 
Military APL Products 


AMD products for Aerospace and Defense applications are available in several packages and operating ranges. APL 
(Approved Products List) products are fully compliant with MIL-STD-883 requirements. The order number (Valid Combination) 
is formed by a combination of: 


AM27C080 -150 /B 


A 
| LEAD FINISH 


A = Hot Solder Dip 


PACKAGE TYPE 
X = 32-Pin Ceramic DIP (CDV032) 


DEVICE CLASS 
/B = Class B 


SPEED OPTION 
See Product Selector Guide and Valid Combinations 


DEVICE NUMBER 
Am27C080 
8 Megabit (1,048,576 x 8-Bit) CMOS EPROM 


Valid Combinations Valid Combinations 
AM27C080-150 Valid Combinations list configurations planned to be 
: IBXA supported in volume for this device. Consult the lo- 
AM27C 080-200 cal AMD sales office to confirm availability of 
AM27C080-250 specific valid combinations and to check on newly 


released combinations. 


Group A Tests 


Group A tests consist of Subgroups 
1,2, 3, 7, &, 9, 10, 11. 
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FUNCTIONAL DESCRIPTION 
Erasing the Am27C080 


In order to clear all locations of their programmed con- 
tents, it is necessary to expose the Am27C080 to an 
ultraviolet light source. A dosage of 15 W seconds/cm?is 
required to completely erase an Am27C080. This dos- 
age can be obtained by exposure to an ultraviolet 
lamp—wavelength of 2537 A—with intensity of 12,000 
W/cm? for 15 to 20 minutes. The Am27C080 should be 
directly under and about one inch from the source and 
all filters should be removed from the UV light source 
prior to erasure. 


It is important to note that the Am27C080 and similar 
devices will erase with light sources having wavelengths 
shorter than 4000 A. Although erasure times will be 
much longer than with UV sources at 2537 A, exposure 
to fluorescent light and sunlight will eventually erase the 
Am27C080 and exposure to them should be prevented 
to realize maximum system reliability. If used in such an 
environment, the package window should be covered 
by an opaque label or substance. 


Programming the Am27C080 


Upon delivery or after each erasure the Am27C080 has 
all 8,388,608 bits in the “ONE” or HIGH state. “ZEROs” 
are loaded into the Am27C080 through the procedure of 
programming. 


The programming mode is entered when 12.75 V + 
0.25 V is applied to the OE/Vpp and CE/PGM is at Vi. 


For programming, the data to be programmed is applied 
8 bits in parallel to the data output pins. 


The Flashrite algorithm reduces programming time by 
using 100 us programming pulses and by giving each 
address only as many pulses as is necessary in order to 
reliably program the data. After each pulse is applied to 
a given address, the data in that address is verified. If 
the data does not verify, additional pulses are given until 
it verifies or the maximum is reached. This process is re- 
peated while sequencing through each address of the 
Am27C080. This part of the algorithm is done at Vcc = 
6.25 V to assure that each EPROM bit is programmed to 
a sufficiently high threshold voltage. After the final ad- 
dress is completed, the entire EPROM memory is veri- 
fied at Vcc = Vpp = 5.25 V. 


Please refer to Section 6.0 for programming flow charts 
and characteristics. 


Program Inhibit 

Programming of multiple Am27C080 in parallel with dif- 
ferent data is also easily accomplished. Except for 
CE/PGM, all like inputs of the parallel Am27C080 may 
be common. A TTL low-level program pulse applied to 
an Am27C080 CE/PGM input and OE/Vpp = 12.75 V + 
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0.25 V, will program that Am27C080. A high-level 
CE/PGM input inhibits the other Am27C080 devices 
from being programmed. 


Program Verify 


A verify should be performed on the programmed bits to 
determine that they were correctly programmed. The 
verify should be performed with CE/PGM at Vit and 
OE/Vpp at Vi. 


Auto Select Mode 


The auto select mode allows the reading out of a binary 
code from an EPROM that will identify its manufacturer 
and type. This mode is intended for use by programming 
equipment for the purpose of automatically matching 
the device to be programmed with its corresponding 
programming algorithm. This mode is functional in the 
25°C + 5°C ambient temperature range that is required 
when programming the Am27C080. 


To activate this mode, the programming equipment 
must force 12.0 V + 0.5 V open address the AQ of the 
Am27C080. Two identifier bytes may then be se- 
quenced from the device outputs by toggling address 
line AO from Vit to Vin. All other address lines must be 
held at Vii during auto select mode. 


Byte 0 (AO = Vi_) represents the manufacturer code, and 
byte 1 (AO = Vin), the device code. For the Am27C080, 
these two identifier bytes are given in the Mode Select 
Table. All identifiers for manufacturer and device codes 
will possess odd parity, with the MSB (DQ7) defined as 
the parity bit. 


Read Mode 


The Am27C080 has two control functions, both of which 
must be logically satisfied in order to obtain data at the 
outputs. Chip Enable (CE/PGM) is the power control 
and should be used for device selection. Output Enable 
(OE/Vpp) is the output control and should be used to 
gate data to the output pins, independent of device se- 
lection. Assuming that addresses are stable, address 
access time (tacc ) is equal to the delay from CE/PGM to 
output (tce). Data is available at the outputs toe after the 
falling edge of OE/Vpp, assuming that CE/PGM has — 
been LOW and addresses have been stable for at least 

tacc —toe . 


Standby Mode 


The Am27C080 has a CMOS standby mode which re- 
duces the maximum Vcc current to 100 LA. It is placed 
in CMOS-standby when CE/PGM is at Vcc + 0.3 V. The 
Am27C080 also has a TTL-standby mode which re- 
duces the maximum Vcc current to 1.0 mA. It is placed in 
TTL-standby when CE/PGM is at Vin. When in standby 
mode, the outputs are in a high-impedance state, inde- 
pendent of the OE/Vpp input. 
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Output OR-Tieing 
To accommodate multiple memory connections, a two- 
line control function is provided to allow for: 


m Low memory power dissipation 


m Assurance that output bus connection will not 
occur 


It is recommended that CE/PGM be decoded and used 
as the primary device-selecting function, while OE/Vpp 
be made a common connection to all devices in the ar- 
ray and connected to the READ line from the system 
control bus. This assures that all deselected memory 
devices are in low-power standby mode and that the 
output pins are only active when data is desired from a 
particular memory device. 


MODE SELECT TABLE 


Standby (CMOS) 


Program Inhibit 


Auto Select 
(Note 3) 


Notes: 
1. Vn =12.040.5 V 


2. X = Either Vin or Vi 
3. A1l—-A8 = A10-A19 = Vi 
4 


fuese Pre] cere | eve [0 [| | one 
CO 
[suoayomy iP wm xd xed 
Devosv| x | x | x | we 
a 
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System Applications 


During the switch between active and standby condi- 
tions, transient current peaks are produced on the rising 
and falling edges of Chip Enable. The magnitude of ’ 
these transient current peaks is dependent on the out- 
put capacitance loading of the device. At a minimum, a 
0.1-F ceramic capacitor (high frequency, low inherent 
inductance) should be used on each device between 
Vcc and Vss to minimize transient effects. In addition, to 
overcome the voltage drop caused by the inductive ef- 
fects of the printed circuit board traces on EPROM ar- 
rayS,a4.7-uF bulk electrolytic capacitor should be used 
between Vcc and Vss for each eight devices. The loca- 
tion of the capacitor should be close to where the power 
supply is connected to the array. 


. See DC Programming Characteristics for Vpp voltage during programming. 
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ABSOLUTE MAXIMUM RATINGS 


Storage Temperature 
OTP PYOGUGIS .. 55 cseucvan nus —65°C to +125°C 
All Other Products ............ —65°C to +150°C 
Ambient Temperature 
with Power Applied ............. —55°C to +125°C 


Voltage with Respect To Vss 
All pins except AQ, 


Vee Woe «isu aww eweveres —0.6 V to Vcc + 0.6 V 

PG ONO Ver cs ccc cw estuseves —0.6 V to +13.5 V 

re —0.6 V to +7.0 V 
Notes: 


1. Minimum DC voltage on input or I/O pins is -0.5 V. During 
transitions, the inputs may overshoot Vss to -2.0 V for pe- 
riods of up to 20 ns. Maximum DC voltage on input and I/O 
pins is Vcc + 0.5 V which may overshoot to Vcc + 2.0 Vfor 
periods up to 20ns. 

2. For A9 and Vpp the minimum DC input is —0.5 V. During 
transitions, A9 and Vpp may overshoot Vss to -2.0 V for 


periods of up to 20 ns. A9 and Vpp must not exceed 13.5 V 
for any period of time. 


Stresses above those listed under “Absolute Maximum Rat- 
ings” may cause permanent damage to the device. This is a 
stress rating only; functional operation of the device at these 
or any other conditions above those indicated in the opera- 
tional sections of this specification is not implied. Exposure of 
the device to absolute maximum rating conditions for ex- 
tended periods may affect device reliability. 
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OPERATING RANGES 
Commercial (C) Devices 


Case Temperature (Tc).......... 0°C to +70°C 
industrial (1) Devices 

Case Temperature (Tc)........ —40°C to +85°C 
Extended Commercial (E) Devices 

Case Temperature (Tc)....... —55°C to +125°C 
Military (M) Devices 

Case Temperature (Tc)....... —55°C to +125°C 
Supply Read Voltages 

Voc for AmM27C080-XX5 ..... +4.75 V to +5.25 V 

Vcc for Am27C080-XX0 ..... +4.50 V to +5.50 V 


Operating ranges define those limits between which the func- 
tionality of the device is guaranteed. 
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DC CHARACTERISTICS over operating range unless otherwise specified. 
(Notes 1, 2 and 4) (for APL Products, Group A, Subgroups 1, 2, 3, 6 and 7 are tested un- 
less otherwise noted) 


Parameter 
Symbol | Parameter Description Test Conditions 


[Von OutpurHiGH Votiage [lon=-400uASSCSC=~“~*~—“‘—*~S*~*—*—‘—‘—*~srSCi SSC 
[vou [ouput Low vokage iu=21maSSOS~—S~—~SSSSC*idCm 
Tver [nest HIGH Votage | ——SSSCSCS~—SCSCS Veo vo 
[ve [input tow votage | SSSSCSC—~—SCSCSCSCSCS~i sno 
[ir [nput toad Curent [Vas oViewweg SSCS 
i loighnion uate... 1 ee 


Icc1 Vcc Active Current CE = Vi, f = 5 MHz, 
(Note 3) louT =O mA 


a 

ee 

| lece | Voc TTL Standby Curent |E=Vm 
cE ee 

i 


Vcc CMOS Standby Current 
Ver Current During Read 


Notes: 

1. Vcc must be applied simultaneously or before Vpp, and removed simultaneously or after Vpp. 

2. Caution: The Am27C080 must not be removed from (or inserted into) a socket when Vcc or Vpp is applied. 
3. Icc1 is tested with OE/Vpp = Vin to simulate open outputs. 
4 


. Minimum DC Input Voltage is —0.5 V. During transitions, the inputs may overshoot to —2.0 V for periods less than 20 ns. 
Maximum DC Voltage on output pins is Vcc + 0.5 V, which may overshoot to Vcc + 2.0 V for periods less than 20 ns. 


c < 
2 2 
oR: oR: 
= > 
& & 
= | =) 
n a 
1 2 3 4 5 6 7 8 9 10 -75 -50 -25 0 25 50 75 100 125 150 
Frequency in MHz Temperature in °C 
Figure 1. Typical Supply Current Figure 2. Typical Supply Current 
vs. Frequency vs. Temperature 
Veo = 5.5 V,T = 285°C Vcc = 5.5 V, f= 5 MHz 
15453B-5 15453B-6 
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CAPACITANCE 


Parameter 
Symbol Parameter Description 


Test Conditions : 


Notes: 
1. This parameter is only sampled and not 100% tested. 
2. Ta = +25°C, f= 1 MHz 


SWITCHING CHARACTERISTICS over operating range unless otherwise specified 
(Notes 1, 3 and 4) (for APL Products, Group A, Subgroups 9,10 and 11 are tested unless 
otherwise noted) 


Parameter Am27C080 
Symbols 


Parameter Test 
| JEDEC | Standard | Description Conditions 
tAVaV tacc Address to CE = OE = 
Output Delay ViL 
tELQV Chip Enable to OE = VIL 
Output Delay 


tGLav Output Enable to CE = VIL 
Output Delay 


tCE 
toE 
tEHQZ tDF Chip Enable HIGH or 
tGHQZz (Note 2) | Output Enable HIGH, 
whichever comes 
first, to Output Float 
tAXQX tOH Output Hold from 
Addresses, CE, 
or OE, whichever 
occurred first 


Notes: 


1. Vcc must be applied simultaneously or before Vpp, and removed simultaneously or after Vpp. 

2. This parameter is only sampled and not 100% tested. 

3. Caution: The Am27C080 must not be removed from (or inserted into) a socket or board when Vpp or Vcc is applied. 
4 


. Output Load: 1 TTL gate and C, = 100 pF 
Input Rise and Fall Times: 20 ns 
Input Pulse Levels: 0.45 V to 2.4 V 
Timing Measurement Reference Level: 0.8 V and 2 V inputs and outputs 
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SWITCHING TEST CIRCUIT 


Device 
Under 
Test 


+5.0 V 


Diodes = IN3064 
or Equivalent 


Ct = 100 pF including jig capacitance 15453B-7 


SWITCHING TEST WAVEFORM 


2.4V 
. 2.0V 2.0V 


» Test Points 4 


0.8 V 0.8 V 


0.45 V 


Input Output 


AC Testing: Inputs are driven at 2.4 V for a logic “1” and 0.45 V for a logic “O”. Input pulse rise and fall times are < 20 ns. 
15453B-8 


—— ee aaaaeaaaaaaaaaaaaaaaaaaaaaaaaaaaaaamaaaamaaamammaaamacammmmmmmmmmmmmmmmmaaa 


Am27C080 2-155 


1 amo 
KEY TO SWITCHING WAVEFORMS 
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WAVEFORM INPUTS OUTPUTS ° 
Must Be Will Be 
Steady Steady 
May Will Be 
Change Changing 
from H to L from H to L 
May Will Be 
Change Changing 
from L to H from L to H 
Don’t Care Changing 
Any Change State 
Permitted Unknown 
Does Not Center 
Apply Line is High 
Impedence 
“Off” State 
KS000010 
SWITCHING WAVEFORMS 
2.4 
Addresses q 2.0 Addresses Valid 2.0 } 
0.45 0.8 0.8 
CE/PGM | 
OE/Vpp \ 
tor tDF 
a (Note 2) 
High Z eaeiies Ty High Z 
Output Valid Output } 
Notes: 15453B-9 


1. OE/Vpp may be delayed up to tacc — toe after the falling edge of the addresses without impact on tacc. 
2. toe is specified from OE or CE, whichever occurs first. 
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Am27C800 


8 Megabit (1,048,576 x 8-Bit/524,288 x 16-Bit) 


ROM Compatible CMOS EPROM 


Advanced 
Micro 
Devices 


DISTINCTIVE CHARACTERISTICS 
@ Fast access time 
— 120ns 
@ Low power consumption 
— 100 pA maximum CMOS standby current 
@ Industry standard pinout: 
— ROM compatible 


— 42-pin DIP, PDIP and 44-pin LCC and PLCC 
packages provide easy upgrade to 16 Mbits 


GENERAL DESCRIPTION 


The Am27C800 is an 8 Mbit ultraviolet erasable pro- 
grammable read-only memory that is functionally and 
pinout compatible with 8 Mbit masked ROMs. Under 
control of the BYTE input, the memory can be config- 
ured as either a 1 Mbit by 8-bit memory or a 512K by 
16-bit memory. It operates from a single +5 V supply, 
has a static standby mode, and features fast single 
address location programming. Products are available 
in windowed ceramic packages as well as plastic one 
time programmable (OTP) packages. 


Typically, any byte can be accessed in less than 120 ns, 
allowing operation with high-performance microproces- 
sors without any WAIT states. The Am27C800 offers 


o— > Vss 


Output Enable 
Chip Enable 
and 
Prog Logic 


Y 
Decoder 


X 
Decoder 


OE 
BYTE/Vpp 
CE/PGM 


AB 


AO-A18 
Address 
Inputs 


Publication# 15452 Rev.B Amendment/0 
Issue Date: July 1993 


Output 
Buffers 


m@ Single +5 V power supply 


@ +10% power supply tolerance standard on 
most speeds 


@ 100% Flashrite™ programming 
— Typical programming time of less than 1 minute 


@ Latch-up protected to 100 mA from —1 V to 
Vec+1V 


@ High noise immunity 


separate Output Enable (OE) and Chip Enable (CE) 
controls, thus eliminating bus contention in a multiple 
bus microprocessor system. 


AMD’s CMOS process technology provides high speed, 
low power, and high noise immunity. Typical power con- 
sumption is only 150 mW in active mode, and 100 pW in 
standby mode. 


All signals are TTL levels, including programming sig- 
nals. Bit locations may be programmed singly, in blocks, 
or at random. The Am27C800 supports AMD’s Flash- 
rite™ programming algorithm (100 us pulses) resulting 
in typical programming times of less than 1 minute. 


Data Outputs 
DQ0-DQ15 


ECPETER, 


Y 
Gating 


8,388,608-Bit 
Cell Matrix 
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This document contains information on a product under development at Advanced Micro Devices, Inc. 
The information is intended to help you to evaluate this product. AMD reserves the right to change or 
discontinue work on this proposed product without notice. 
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PRODUCT SELECTOR GUIDE 


Family Part No. Am27C800 


Ordering Part No: 
Vcc + 5% 
Veco + 10% 


EE) hovoss Tine (13) es a 


CONNECTION DIAGRAM 


Top View | 
DIP PLCC/LCC 
Ai8 NC 
A17 A8 
A7 AQ 
A6 A10 
A5 A11 
A4 Ail2 
A3 A13 
A2 A14 
At A15 
AO A16 
PGM(P)/CE(E) BYTE/Vpp ° 
Vss Vss 
OE DQ15/AB 
Dao DQ7 
DQ8 DQ14 
pag pai3 SOs nezlce ds anne 
Da2 DQ5 oS 
DQ16 DQ12 
DQ3 DQ4 
DQ11 | 421 Voc 
Note: 15452B-2 
1. JEDEC nomenclature is in parenthesis. 
PIN DESIGNATIONS LOGIC SYMBOL 
AB = Address Input (BYTE Mode) 
Ao-A18 = Address Inputs 
BYTE/Vpp = Byte/Word Switch or Program 16 
Supply Voltage Dao-Dai5K_7__» 
CE (E)/PGM (P) = Chip Enable 
DQo-DQ15 = Data Inputs/Outputs le 
NC = No Internal Connection 
OE (G) = Output Enable Input 
Vcc = Vcc Supply Voltage eee 
Vss ‘= Ground 
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ORDERING INFORMATION 
EPROM Products 


AMD standard products are available in several packages and operating ranges. The order number (Valid Combination) is 
formed by a combination of: 


AM27C800 -120 


B 
Lt OPTIONAL PROCESSING 


Blank = Standard processing 
B = Burn-in 


TEMPERATURE RANGE 

C = Commercial (0°C to +70°C) 

| Industrial (40°C to +85°C) 

E = Extended Commercial (-55°C to +125°C) 


PACKAGE TYPE 
D = 42-Pin Ceramic DIP (CDV042) 
L = 44-Pin Leadless Chip Carrier (CLV044) 


SPEED OPTION 
See Product Selector Guide and Valid 
Combinations 


DEVICE NUMBER/DESCRIPTION 
Am27C8s00 
8 Megabit (1,048,576 x 8-Bit/524,288 x 16-Bit) CMOS EPROM 


DC, DCB, DI, DIB, 
DE, DEB, LC, LCB, 
LI, LIB, LE, LEB 


Valid Combinations 


Valid Combinations list configurations planned to be 
supported in volume for this device. Consult the lo- 
cal AMD sales office to confirm availability of specific 
valid combinations and to check on newly released 
combinations. 
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ORDERING INFORMATION 
OTP Products 


AMD standard products are available in several packages and operating ranges. The order number (Valid Combination) is 
formed by a combination of: 


AM27C800 -150 P Cc 


Lt OPTIONAL PROCESSING 


Blank = Standard processing 


TEMPERATURE RANGE 
C = Commercial (0°C to +70°C) 
| = Industrial (-40°C to +80°C) 


PACKAGE TYPE 

P = 42-Pin Plastic DIP (PD 042) 

J = 44-Pin Rectangular Plastic Leaded Chip 
Carrier (PL 044) 


SPEED OPTION 
See Product Selector Guide and Valid 
Combinations 


DEVICE NUMBER/DESCRIPTION 
Am27C800 


8 Megabit (1,048,566 x 8-Bit/524,288 x 16-Bit) CMOS OTP EPROM 


Valid Combinations 
Valid Combinations list configurations planned to be 
AM27C800-150 supported in volume for this device. Consult the lo- 
cal AMD sales office to confirm availability of specific 
AM27C800-155 PC. JC. PI JI valid combinations and to check on newly released 
AM27C800-200 _ | 


combinations. 
AM27C800-255 


Valid Combinations 


i 
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ORDERING INFORMATION 
Military APL Products 


AMD products for Aerospace and Defense applications are available in several packages and operating ranges. APL 
(Approved Products List) products are fully compliant with MIL-STD-883 requirements. The order number (Valid Combination) 
is formed by a combination of: 


AM27C800 -150 /B X A 


 — LEAD FINISH 


A = Hot Solder Dip 


PACKAGE TYPE 

X = 42-Pin Ceramic DIP (CD 044) 

U = 44-Pin Rectangular Ceramic 
Leadless Chip Carrier (CL 044) 


DEVICE CLASS 
/B = Class B 


SPEED OPTION 
See Product Selector Guide and Valid Combinations 


DEVICE NUMBER 
Am27C800 
8 Megabit (1,048,576 x 8-Bit/524,288 x 16-Bit) CMOS EPROM 


/BUA, /BXA 


Valid Combinations 


Valid Combinations list configurations planned to 
be supported in volume for this device. Consult 
the local AMD sales office to confirm availability of 
specific valid combinations and to check on newly 
released combinations. 


Group A Tests 


Group A tests consist of Subgroups 
1,23, 7, 8,9, 10, 11. 
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FUNCTIONAL DESCRIPTION 
Erasing the Am27C800 


In order to clear all locations of their programmed con- 
tents, it is necessary to expose the Am27C800 to an 
ultraviolet light source. A dosage of 15 W seconds/cm? 
is required to completely erase an Am27C800. This dos- 
age can be obtained by exposure to an ultraviolet lamp 
— wavelength of 2,537 A—with intensity of 12,000 pW/ 
cm? for 15 to 20 minutes. The Am27C800 should be di- 
rectly under and about one inch from the source and all 
filters should be removed from the UV light source prior 
to erasure. 


It is important to note that the Am27C800 and similar 
devices will erase with light sources having wavelengths 
shorter than 4000 A. Although erasure times will be 
much longer than with UV sources at 2,537A, exposure 
to fluorescent light and sunlight will eventually erase the 
Am27C800 and exposure to them should be prevented 
to realize maximum system reliability. lf used in such an 
environment, the package window should be covered 
by an opaque label or substance. 


Programming the Am27C800 


Upon delivery or after each erasure the Am27C800 has 
all 8,388,608 bits in the “ONE” or HIGH state. “ZEROs” 
are loaded into the Am27C800 through the procedure of 
programming. 


The programming mode is entered when 12.75 V + 
0.25 V is applied to the Vpp pin, CE/PGM is at Vit, and 
OE is at Vin. 


For programming, the data to be programmed is applied 
16 bits in parallel to the data output pins. 


The Flashrite algorithm reduces programming time by 
using 100 us programming pulses and by giving each 
addresss only as many pulses as is necessary in order 
to reliably program the data. After each pulse is applied 
to a given address, the data in that address is verified. If 
the data does not verify, additional pulses are given until 

it verifies or the maximum is reached. This process is re- 
peated while sequencing through each address of the 
Am27C800. This part of the algorithm is done at Vcc = 
6.25 V to assure that each EPROM bit is programmed to 
a sufficiently high threshold voltage. After the final ad- 
dress is completed, the entire EPROM memory is veri- 
fied at Vcc = Vep = 5.25 V. 


Please refer to Section 6.0 for programming flow chart 
and characteristics. 


Program Inhibit 


Programming of multiple Am27C800s in parallel with 
different data is also easily accomplished. Except for 
CE/PGM, all like inputs of the parallel Am27C800 may 
be common. A TTL low-level program pulse applied to 
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an Am27C800 CE/PGM input with Vpp = 12.75 V + 
0.25 V, and OE HIGH will program that Am27C800. A 
high-level CE/PGM input inhibits the other Am27C800 
devices from being programmed. 


Program Verify 


A verify should be performed on the programmed bits to 
determine that they were correctly programmed. The 
verify should be performed with OE at Vit, CE/PGM at 
Vin and Vpp between 12.5 V and 13.0 V. 


Auto Select Mode 


The auto select mode allows the reading out of a binary 
code from an EPROM that will identify its manufacturer 
and type. This mode is intended for use by programming 
equipment for the purpose of automatically matching 
the device to be programmed with its corresponding 
programming algorithm. This mode is functional in the 
25°C +5°C ambient temperature range that is required 
when programming the Am27C800. 


To activate this mode, the programming equipment 
must force 12.0 V + 0.5 V on address line A9 of the 
Am27C800. Two identifier bytes may then be se- 
quenced from the device outputs by toggling address 
line AO from Vit to Vin. All other address lines must be 
held at Vit during auto select mode. 


Byte 0 (AO = Vi_) represents the manufacturer code, and 
Byte 1 (AO = Vin), the device identifier code. For the 
Am27C800, these two identifier bytes are given in the 
Mode Select table. All identifiers for manufacturer and 
device codes will possess odd parity, with the MSB 
(DQ7) defined as the parity bit. 


Read Mode 


The Am27C800 has two control functions, both of which 
must be logically satisfied in order to obtain data at the 
outputs. Chip Enable (CE/PGM) is the power control 
and should be used for device selection. Output Enable 
(OE) is the output control and should be used to gate 
data to the output pins, independent of device selection. 
Assuming that addresses are stable, address access 
time (tacc ) is equal to the delay from CE/PGM to output 
(tce). Data is available at the outputs toe after the falling 
edge of OE, assuming that CE/PGM has been LOW and 
addresses have been stable for at least tacc-toe. 


Byte Mode 


The user has the option of reading data in either 16-bit 
words or 8-bit bytes under control of the BYTE input. 
With the BYTE input HIGH, inputs A18—A0 will address 
512K words of 16-bit data. When the BYTE input is 
LOW, AB functions as the least significant address input 
and 1 Mbyte of data can be accessed. The 8 bits of data 
will appear on DQ7—DQ0. 
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Standby Mode 


The Am27C800 has a CMOS standby mode which re- 
duces the maximum Vcc current to 100 LA. It is placed 
in CMOS-standby when CE/PGM is at Vcc + 0.3 V. The 
Am27C800 also has a TTL-standby mode which re- 
duces the maximum Vcc current to 1.0 mA. It is placed in 
TTL-standby when CE/PGM is at Vin. When in standby 
mode, the outputs are in a high-impedance state, inde- 
pendent of the OE input. 


Output OR-Tieing 


To accommodate multiple memory connections, a two- 
line control function is provided to allow for: 


m Low memory power dissipation 
m Assurance that output bus contention will not occur 


It is recommended that CE/PGM be decoded and used 
as the primary device-selecting function, while OE be 
made a common connection to all devices in the array 
and connected to the READ line from the system control 


MODE SELECT TABLE 


2 
Output Disable VIH 


x 
Vec+0.3V xX 


Standby (TTL) 
Standby (CMOS) 
Program 


Auto Select 
(Note 3) 


Notes: 
1. Vy =120V+05V 


2. X= Either Vin or Vi 
3. A1-A8 = A10-A18 = Vy, AB=X 
4 


Device Code VIL VIL 
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bus. This assures that all deselected memory devices 
are in their low-power standby mode and that the output 
pins are only active when data is desired from a particu- 
lar memory device. 


System Applications 


During the switch between active and standby condi- 
tions, transient current peaks are produced on the rising 
and falling edges of Chip Enable. The magnitude of 
these transient current peaks is dependent on the out- 
put Capacitance loading of the device. At a minimum, a 
0.1 uF ceramic capacitor (high frequency, low inherent 
inductance) should be used on each device between 
Vcc and Vss to minimize transient effects. In addition, to 
overcome the voltage drop caused by the inductive ef- 
fects of the printed circuit board traces on EPROM ar- 
rayS, a 4.7 uF bulk electrolytic capacitor should be used 
between Vcc and Vss for each eight devices. The loca- 
tion of the capacitor should be close to where the power 
supply is connected to the array. 


. See DC Programming Characteristics for Vep voltage during programming. 
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ABSOLUTE MAXIMUM RATINGS 


Storage Temperature 
OTP PRrogugiS. 000+ c2 cease nas —65°C to +125°C 
All Other Products ............ —65°C to +150°C 
Ambient Temperature 
with Power Applied ............. —55°C to +125°C 


Voltage with Respect To Vss 
All pins except A9,Vpp ,Vcc 


(Note 1) ............... —0.6 V to Vcc + 0.6 V 
AQ and Vpp (Note 2) ......... —0.6 Vto +13.5V 
VGG 654 h0 obs bbG eRe ER HOSS Oe —0.6 Vto +7.0 V 

Notes: 


1. During transitions, the inputs may overshoot Vss to —2.0 V 
for periods of up to 20 ns. Maximum DC voltage on input 
may overshoot to Vcc + 2.0 V for periods of up to 20ns. 

2. During transitions, A9 and Vpp may overshoot Vss to —2.0 
V for periods of up to 20 ns. A9 and Vpp must not exceed 
13.5 V for any period of time. 


Stresses above those listed under “Absolute Maximum Rat- 
ings” may cause permanent damage to the device. This is a 
stress rating only; functional operation of the device at these 
or any other conditions above those indicated in the opera- 
tional sections of this specification is not implied. Exposure of 
the device to absolute maximum rating conditions for ex- 
tended periods may affect device reliability. 
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OPERATING RANGES 
Commercial (C) Devices 


Case Temperature (Tc).......... 0°C to +70°C 
industrial (1) Devices 

Case Temperature (Tc)........ —40°C to +85°C 
Extended Commercial (E) Devices 

Case Temperature (Tc)....... -55°C to +125°C 
Military (M) Devices 

Case Temperature (Tc)....... -55°C to +125°C 
Supply Read Voltages 

Vcc for Am27C800-XX5 ..... +4.75 V to +5.25 V 

Vcc for AmM27C800-XX0 ..... +4.50 V to +5.50 V 


Operating ranges define those limits between which the func- 
tionality of the device is guaranteed. 


SSS? 
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DC CHARACTERISTICS over operating range unless otherwise specified. 


(Notes 1, 2 and 4) (for APL Products, Group A, Subgroups 1, 2, 3, 6 and 7 are tested 
unless otherwise noted) 


Parameter 
"an Parameter a a 77 Conditions 


| Von [Output HIGH Voltage HIGH Voltage IOH = —400 flon=-400pA sid fF o24 ffl lv 
a a 
Od 
[ve [Inpurtow votase | —SSCS~—S~s Ss] | 
[ur [Inpurtosa Curent _[vwaoviewss——*iY «dso | ak 
ee a ee a 
(Note 3) lout = 0 mA a 
| toce (Veo TTL Standby Curent [CE=vm | || _ 
| tcca __|Voc CMOS Standby Curent|CE=Veczosv | tts | 
[| ter __|VepCurtent During Read | E=OE=vi, Vep=Voo | | t00 | nA 


Notes: 


1. Vcc must be applied simultaneously or before Vpp, and removed simultaneously or after Vpp. 

2. Caution: The Am27C800 must not be removed from (or inserted into) a socket when Vcc or Vpp is applied. 
3. Icc1 is tested with OE/Vpp = Vin to simulate open outputs. 
4 


. Minimum DC Input Voltage is —0.5 V. During transitions, the inputs may overshoot to —2.0 V for periods less than 20 ns. 
Maximum DC Voltage on output pins is Vcc + 0.5 V, which may overshoot to Vcc + 2.0 V for periods less than 20 ns. 


ec ec 
2 2 
oe: é¢ 
sc Pe we 
oe ro 
Q . 
a | = | 
7p) ” 
2 
1 2 3 4 5 6 7 8 9 10 -75-50 -25 0 25 50 75 100 125 150 
Frequency in MHz Temperature in °C 
Figure 1. Typical Supply Current Figure 2. Typical Supply Current 
vs. Frequency vs. Temperature 
Vcc = 5.5 V, T = 25°C Vcc = 5.5 V, f= 5 MHz 
15452B-5 15452B-6 
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CAPACITANCE 


Parameter Test CDV042 CLV044 PD 042 PL 044 
Symbol | Parameter Description | Conations | Typ [Max | Typ | Max | Typ [ Max | Tye | Max 


Notes: 
1. This parameter is only sampled and not 100% tested. 


2. Ta = +25°C, f= 1 MHz 


SWITCHING CHARACTERISTICS over operating ranges unless otherwise specified 
(Notes 1, 3 and 4) (for APL Products, Group A, Subgroups 9, 10 and 11 are tested 
unless otherwise noted) 


Am27C800 
Parameter 
Standard] Description Test Conditions 
tAVQV tacc | Address to a 
Output Delay CE = OE = VIL 136 
0 


tGLav Output Enable to |—_~ 
Output Delay CE = VIL 


tEHQZ, tDF Chip Enable HIGH 
or Output Enable 

taHaz | (Note 2) | GH, whichever 
comes first, to 
Output Float 


Output Hold from 
Addresses, CE, or 
OE, whichever 
occurred first 


Notes: 
1. Vec must be applied simultaneously or before Vpp, and removed simultaneously or after Vpp. 
This parameter is only sampled and not 100% tested. 


2 
3. Caution: The Am27C800 must not be removed from (or inserted into) a socket or board when Vpp or Vcc is applied. 
4 


. Output Load: 1 TTL gate and Ci = 100 pF 
Input Rise and Fall Times: 20 ns 
Input Pulse Levels: 0.45 V to 2.4 V 
Timing Measurement Reference Level: Inputs: 0.8 V and 2.0 V 
Outputs: 0.8 V and 2.0 V 
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SWITCHING TEST CIRCUIT 


Device 2.7 kQ 
Under 3 045.0 V 
Test 


Diodes = IN3064 
or Equivalent 


15452B-7 
Ci = 100 pF including jig capacitance 
SWITCHING TEST WAVEFORM 
2.4V 
2.0 V 2.0 V 
» Test Points ¢ 
0.8 V 0.8 V 
0.45 V 
Input Output 
15452B-8 


AC Testing: Inputs are driven at 2.4 V for a logic “1” and 0.45 for a logic “O”. Input pulse rise and fall times are < 20 ns. 
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KEY TO SWITCHING WAVEFORMS 


WAVEFORM INPUTS OUTPUTS 
Must Be Will Be 
Steady Steady 
May Will Be 
Change Changing 
from H to L from Hto L 
May Will Be 
Change Changing 
from Lto H from L to H 
Don't Care, Changing, 
Any Change State 
Permitted Unknown 
Does Not Center 
Apply Line is High 
Impedance 
“Off” State 
KS000010 
SWITCHING WAVEFORMS 
2.4 
Addresses q 20 Addresses Valid 2.0 } 
0.45 0.8 0.8 
CE/PGM / 
OE | 
toe 
tACC (Note 2) 
; Note 1 
" High Z seal High Z 
utput Valid Output ) 


15452B-9 
Notes: 


1. OE/Vpp may be delayed up to tacc — toe after the falling edge of the addresses without impact on tacc. 


2. tDF is specified from OE or CE, whichever occurs first. 


2-168 Am27C800 


SECTION | 
3 HIGH-SPEED CMOS ERASABLE cl 


PROGRAMMABLE READ ONLY 
MEMORIES (EPROMs) 


Section 3 High-Speed CMOS Erasable Programmable Read 


Only Memories (EPROMS)................. 0... e eee eee eee eee ees 3-1 
An Introduction to High-Speed EPROMS ................ 2. cece eee ee ees 3-3 
Am27H256 High-Speed 256K (32,768 x 8-Bit) CMOS EPROM ......... 3-9 
Am27H010 High-Speed 1 Mbit (131,072 x 8-Bit) CMOS EPROM ...... 3-21 
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AN INTRODUCTION TO 
HIGH-SPEED EPROMs 


Advanced Micro Devices has consistently improved the CMOS process to manufacture 
EPROMs in order to remain the technology leader in the marketplace. In addition to 
providing lower cost and higher density EPROM solutions, AMD’s advanced CMOS 
process and superior design techniques create the highest performance devices in the 
industry. The devices that achieve high speed through process technology are identified 
by the “Am27C” nomenclature. This family provides the designer with a broad range of 
speeds and densities for most designs. 


AMD has also introduced a family of CMOS EPROMs that have been specifically 
designed for speed. This “Am27H” family supports 35 ns and 45 ns access speeds 
at the 256K and 1 Mbit densities, respectively. 


These high speed “commodity” and high performance “27H” series of EPROMs allow 
system designers to maximize microprocessor efficiency by matching clock speed with 
access time. This performance edge also benefits digital signal processor (DSP) and 
other designers by doing away with the need for expensive shadow RAM or external 
glue logic in the case of bank interleaving. 


HIGH SPEED EPROMs AND MICROPROCESSORS 


With the advent of the current generation of high speed microprocessors and their 
increasing use in embedded control systems it is becoming more and more important to 
match clock speed with memory access time. The impact of a slow memory can have a 
drastic effect on system performance. Until recently the designer's only choices have 
been to use PROMs or copy the contents of slow EPROMs into faster DRAMs or 
SRAMs. Both of these solutions are expensive in terms of both device cost and board 
area. Advanced Micro Devices manufactures a full line of high speed EPROMs that 
enable the designer to produce systems that allow microprocessors to achieve 
maximum performance. 


The standard method of interfacing to slow EPROMs is by adding wait states to the 
memory access cycle. At first this may not seem to be a problem. However, with a 
typical memory cycle requiring 3 CPU cycles, each additional cycle is a 30% reduction 
in speed! This magnitude of performance degradation is not acceptable in the 
competitive market of today. 


In general, the number of cycles available for “O wait state” operation for popular 
microprocessors such as the Am386/286 are two cycles. Based on the above fact, the 
typical EPROM access time can be calculated using the following formula: 


EPROM Access Time = Total Time Available — 
(Address Ready Delay + Address Buffer Delay + 
Data Buffer Delay + uproc Set-Up Time) 
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Table 3-1 
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The table below lists CPU clock speed and the required EPROM access time for the 
given wait states. 


Frequency States Access Time — Time 

| 4oMHz | ns | 5s 

| samHz | oo | ons | ns 
| s3MHz | 1 | eons | 80s 
| samHz | 2 | gone | 20s 
| zemHz | oo | ans | 80ns 
[owe | 0] eons | 100s 
[semi | 0 «| ere «| ne 


It should be noted that by inserting just one wait state (see Memory Access Cycle Time 
above) the performance of the CPU is degraded to that of the slower clock speed with 
zero wait states. Considering the cost premium for the faster CPU, the simple insertion 
of a wait state can undermine the cost/performance ratio of the final system. 


There have been two traditional engineering solutions to this problem: 


B® utilize a combination of slow EPROM and faster DRAM and/or SRAM, or 
@ utilize interleaving banks of memory 


Both of the above solutions do work but at the expense of increasing cost to achieve the 
desired performance. The increased cost comes in the form of: 


@ duplication of memory components when pursuing a shadow memory 
implementation 


B® increase of real estate and decreased reliability due to higher component count 


Advanced Micro Devices offers a better solution to eliminating wait states. High speed 
(35 ns — 120 ns) EPROMs are available, and designing a system using them is very 
easy. Don't add wait states! Most EPROM manufacturers have a formula listed in their 
design manuals that is used to calculate the EPROM access time required. They 
suggest that you vary the number of wait states in the formula until you hit on the access 
time of an EPROM that they manufacture. May we suggest that you use zero wait states 
in their formula and choose one of AMD’s High Speed EPROMs. 
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BOARD LAYOUT METHODS FOR HIGH-SPEED EPROMs 


Now that you have made the decision to get maximum performance from your micropro- 
cessor here are a few tips to make sure that your design goes to production smoothly. 
These tips are general system tips and are not unique to EPROMs. They can be used in 
any high-speed design. 


As system speed increases so does the power supply noise, which can disrupt the 
system if left unchecked. There are some simple methods for reducing noise that can be 
used as guidelines when designing and laying out systems. The extent to which these 
tips are used in your design will depend on PC board size, total power supply capacity, 
length of feed lines from the power supply, presence of a ground plane in the PC board, 
clock speed, etc. There is no way to come up with an exact formula to minimize noise, 
So it is best to start with a standard setup and then modify it to fit the current design. 


Rule of thumb 1: 
@ Place a0.1 uF capacitor as close as possible to every IC between Vcc and GND. 


w Place a 1.0 uF capacitor between Vcc and GND for every four ICs on a power trace. 
Rule of thumb 2: 
@ Use power planes if you can. 


This generally requires a multi-layer PC board that uses one or two of the internal layers 
to carry the power to each IC with very large traces. Don’t forget to provide heat relief on 
the holes. 


Typical Noise Isolation Between Vcc and GND 


GND 17061A-1 
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Figure 3-2 Typical Ground Plane Heat Relief Pattern 


Ground 
A Plane 


17061A-2 


m If power planes cannot be used, then do not snake the trace. 


Use a comb pattern to distribute the power to the ICs. Run heavy buses down the side 
of the board with smaller traces taking the power between the ICs and smaller traces, 
yet taking the power to the individual ICs. 


Rule of thumb 3: 


lf you must wire wrap the prototype design place the bypass capacitors on the wire side 
of the board and solder them directly to the socket. Save yourself a lot of time and 
trouble and do this before you wire the board. 


Rule of thumb 4: 


When wiring a prototype do not channel the wires. This looks nice but you will spend a 
lot of time looking for cross talk problems where the signal is coupled from one wire to 
another. Use direct point-to-point wiring. 


Rule of thumb S$: 


Use a crow foot wiring pattern and not a daisy chain pattern. Have the heel of the crow 
foot at the signal source to drive the entire foot. 


Figure 3-3. Example of a Crow Foot Pattern 


Signal 
Source 


17061A-3 


3-6 An Introduction to High-Speed EPROMs 


Figure 3-4 


Figure 3-5 
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Example of a Daisy Chain Pattern 


Signal 
Source 
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If there are too many destinations for the signal to be supplied from a single pin, use a 
modified crow foot. 


Example of a Modified Crow Foot Pattern 


Signal 

Source 
* Ld & i i oe gz 
a i a tLe al 
a x av ape Ll 
Z no \ qn £E re 
a Ly & a = a 
a = bd oo al 
S Hf * ina a 
a is hel Sie 2 a 
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tor SPECIFICATIONS AND SYSTEM DESIGN CONSIDERATIONS 


There are two specifications listed in data sheets—Output Enable to Output Delay (toe) 
and Output Enable to Output Float (tor) —that are not always taken into account when 
designing a system. These two parameters respectively specify how much time the 
device takes to provide valid data on the bus when OE is asserted and when data is no 
longer available when OE is deasserted. This information is very important to avoid a 
bus contention problem in the final design. 


The toe parameter is easy to test, but is very dependent on the output drive capacity of 
the device and the capacitive loading of the bus that the device is driving. The device 
must drive the bus to valid logic levels within this time limit. 


The tor specification, which stands for Time to Data Float, is the maximum time it takes 
for a device to no longer be driving a bus. The device does not necessarily have to drive 
the bus to any voltage level, but only to a level that does not prevent another device 
from driving the bus. This definition is very critical when testing a part and consequently 
also affects the decisions made by the system designer. The above definition is not tied 
to the voltage level of the output and consequently, the loading capacitance has no 
effect on this parameter from the system point of view. This at first may seem inac- 
curate, but if the node is no longer being driven, then the voltage on the node resulting 
from the loading capacitance has an R-C time constant that is independent of 

the device. 


Figure 3-6 Device Output dV/dT Curves 
RC Time 
Constant 
Output 
Voltage 
Time 
——— 17061A-6 
The capacitive loading is a test issue and is of considerable importance. To test tor, the 
test engineer must look for a voltage change in order to detect when the device is no 
longer driving the bus. With the voltage change being the only way to test this, the 
external R-C time constant must be minimized to give the most accurate measurements. 
The systems designer must take the bus loading capacitance into account when dealing 
with tacc, tce and toe but not for tor. 
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Am27H256 


256 Kilobit (32,768 x 8-Bit) High Speed CMOS EPROM 


DISTINCTIVE CHARACTERISTICS 
Mm Fast access time 
— 35ns 
@ JEDEC-approved pinout 
— Pin compatible with Am27C256 
M@ Single +5 V power supply 
Mm +10% power supply tolerance available 


GENERAL DESCRIPTION 


The Am27H256 is an 256 Kbit ultraviolet erasable pro- 
grammable read-only memory. It is organized as 32K 
words by 8 bits per word, operates from a single +5 V 
supply, and features fast single address location pro- 
gramming. Products are available in windowed ceramic 
DIP and LCC packages as well as plastic one time pro- 
grammable (OTP) PDIP and PLCC packages. 


Typically, any byte can be accessed in less than 35 ns, 
allowing operation with high-performance microproces- 
sors without any WAIT states. The Am27H256 offers 


separate Output Enable (OE) and Chip Enable (CE) 


BLOCK DIAGRAM 


Output Enable 
Chip Enable 


Y 
Decoder 


AO-A14 
Address 
Inputs 


bd 
Decoder 


Publication# 14944 Rev.C Amendment/0 
Issue Date: July 1993 


Advanced 
Micro 
Devices 


m@ 100% Flashrite™ programming 
— Typical programming time of 4 seconds 

@ Latch-up protected to 100 mA from -1 V to 
Vec+1V 

@ High noise immunity 


@ Standard 28-pin DIP, PDIP, 32-pin LCC and 
PLCC packages 


m@ DESC SMD No. 5962-86063 


controls, thus eliminating bus contention in a multiple 
bus microprocessor system. 


AMD’s CMOS process technology provides high speed, 
low power, and high noise immunity. Typical power con- 
sumption is only 220 mW in active mode, and 50 mW in 
standby mode. 


All signals are TTL levels, including programming sig- 
nals. Bit locations may be programmed singly, in blocks, 
or at random. The Am27H256 supports AMD’s Flash- 
rite™ programming algorithm (100 us pulses) resulting 
in typical programming time of 4 seconds. 


Data Outputs 
DQ0—DQ7 


Output 
Buffers 


262,144-Bit 
Cell Matrix 


14944C-1 
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PRODUCT SELECTOR GUIDE 


Am27H256 


Family Part No. 


Ordering Part Number 
Vcc + 5% 


Vcc + 10% | 35 | 
[Max Access Time(ns) | 3545 
JOE (G) Access Time (ns) | 20 | 20 


CONNECTION DIAGRAMS 


Top View 
DIP PLCC/LCC 
Vep Lf 1° ‘@ 
A12 [J 2 ra 
n% #0 822 
qiaq>z>aq 
432 1 
A6 A8 
22 |] OE (G) AS AQ 
A4 A11 
a NC 
201] CE(E A3 _ 
in ey A2 OE (G) 
19 Q7 At Map 
DQo L} 11 18 1] DQ6 AO CE €) 
Dai Lf 12 17 |] Das NC DQ7 
Daz [] 13 16 |] Da4 DQO DQ6 
Vss LJ 14 15 L} DQ3 nnn 
14944C-2 og 8N8 88 
58> g a8 8 
Notes: Zz 
1. JEDEC nomenclature is in parentheses. S 14944C-3 


2. Don’t use (DU) for PLCC. 


PIN DESIGNATIONS 


A0Q-A14 = Address Inputs 

CE (E) = Chip Enable 

DQ0-DQ7 = Data Inputs/Outputs 

NC = No Internal Connection 
OE (G) = Output Enable Input 
Vcc = Vcc Supply Voltage 

Vpp = Program Supply Voltage 
Vss = Ground 


14944C-4 
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ORDERING INFORMATION 
EPROM Products 


AMD Standard products are available in several packages and operating ranges. The order number (Valid Combination) is 
formed by a combination of: 


AM27H256 -35 D 


Le OPTIONAL PROCESSING 
Blank = Standard Processing 
B = Burn-in 


TEMPERATURE RANGE 

C = Commercial (0°C to +70°C) 

| Industrial (-40°C to +85°C) 

E = Extended Commercial (-55°C to +125°C) 


PACKAGE TYPE 

D = 28-Pin Ceramic DIP (CDV028) 

L = 32-Pin Rectangular Ceramic Leadless Chip 
Carrier (CLV032) 


SPEED OPTION 
See Product Selector Guide and Valid Combinations 


DEVICE NUMBER 
Am27H256 
256 Kilobit (32,768 x 8-Bit) CMOS EPROM 


Valid Combinations 
AM27H256-35 DC, DCB, DI, DIB, 
AM27H256-35V05 | LC, LI, LCB, LIB 


AM27H256-45 DC, DCB, DE, DEB, 
DI, DIB, LC, LCB, 
LI, LIB, LE, LEB 


Valid Combinations 


Valid Combinations list configurations planned to 
be supported in volume for this device. Consult 
the local AMD sales office to confirm availability of 
specific valid combinations and to check on newly 
released combinations. 
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ORDERING INFORMATION 
OTP Products 


AMD Standard products are available in several packages and operating ranges. The order number (Valid Combination) is 
formed by a combination of: 


AM27H256 -35 


i OPTIONAL PROCESSING 
Blank = Standard Processing 


TEMPERATURE RANGE 
C = Commercial (0°C to +70°C) 


PACKAGE TYPE 

P = 28-Pin Plastic DIP (PD 032) 

J = 32-Pin Rectangular Plastic Leaded Chip 
Carrier (PL 032) 


SPEED OPTION 
See Product Selector Guide and Valid Combinations 


DEVICE NUMBER 
Am27H256 
256 Kilobit (32,768 x 8-Bit) CMOS OTP EPROM 


Valid Combinations 
AM27H256-35V05 3 o 
AM27H256-45 Sew 


Valid Combinations 


Valid Combinations list configurations planned to 
be supported in volume for this device. Consult 
the local AMD sales office to confirm availability of — 
specific valid combinations and to check on newly 
released combinations. 
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ORDERING INFORMATION 
Military APL Products 


AMD products for Aerospace and Defense applications are available in several packages and operating ranges. APL 
(Approved Products List) products are fully compliant with MIL-STD-883 requirements. The order number (Valid Combination) 
is formed by a combination of: 


AM27H256 -45 /B X A 
= LEAD FINISH 
A = Hot Solder Dip 
PACKAGE TYPE 
X = 28-Pin Ceramic DIP (CDV032) 
DEVICE CLASS 
/B = Class B 
SPEED OPTION 
See Product Selector Guide and Valid Combinations 
DEVICE NUMBER 
Am27H256 


256 Kilobit (32,768 x 8-Bit) CMOS EPROM 


Valid Combinations Valid Combinations 
AM27H256-45 /BXA, /BUA Valid Combinations list configurations planned to 


be supported in volume for this device. Consult the 
local AMD sales office to confirm availability of 
specific valid combinations and to check on newly 
released combinations. 


Group A Tests 


Group A tests consist of Subgroups 
1,2, 4, 7, 8, 9, 10, 11. 
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FUNCTIONAL DESCRIPTION 
Erasing the Am27H256 


In order to clear all locations of their programmed con- 
tents, it is necessary to expose the Am27H256 to an 
ultraviolet light source. A dosage of 15 W seconds/cm?is 
required to completely erase an Am27H256. This dos- 
age can be obtained by exposure to an ultraviolet 
lamp—wavelength of 2537 A—with intensity of 
12,000 uW/cm? for 15 to 20 minutes. The Am27H256 
should be directly under and about one inch from the 
source and all filters should be removed from the UV 
light source prior to erasure. 


It is important to note that the Am27H256 and similar 
devices will erase with light sources having wavelengths 
shorter than 4000 A. Although erasure times will be 
much longer than with UV sources at 2537 A, exposure 
to fluorescent light and sunlight will eventually erase the 
Am27H256 and exposure to them should be prevented 
to realize maximum system reliability. If used in such an 
environment, the package window should be covered 
by an opaque label or substance. 


Programming the Am27H256 


Upon delivery or after each erasure the Am27H256 has 
all 262,144 bits in the “ONE” or HIGH state. “ZEROs” 
are loaded into the Am27H256 through the procedure of 
programming. 


The programming mode is entered when 12.75 V + 
0.25 V is applied to the Vp pin, CE is at Vi and OE is 
at Vin. 


For programming, the data to be programmed is applied 
8 bits in parallel to the data output pins. 


The Flashrite algorithm reduces programming time by 
using 100 us programming pulses and by giving each 
address only as many pulses as is necessary in order to 
reliably program the data. After each pulse is applied to 
a given address, the data in that address is verified. If 
the data does not verify, additional pulses are given until 
it verifies or the maximum is reached. This process is re- 
peated while sequencing through each address of the 
Am27H256. This part of the algorithm is done at Vcc = 
6.25 V to assure that each EPROM bit is programmed to 
a sufficiently high threshold voltage. After the final ad- 
dress is completed, the entire EPROM memory is veri- 
fied at Vcc = Vpp = 5.25 V. 


Please referto Section 6 for programming flow chart and 
characteristics. 
Program Inhibit 


Programming of multiple AM27H256 in parallel with dif- 
ferent data is also easily accomplished. Except for CE, 


all like inputs of the parallel Am27H256 may be com- 
mon. A TTL low-level program pulse applied to an 
Am27H256 CE input with Vpp = 12.75 V+ 0.25 V and OE 
high, will program that Am27H256. A high-level CE input 
inhibits the other Am27H256 devices from being pro- 
grammed. 


Program Verify 


A verify should be performed on the programmed bits to 
determine that they were correctly programmed. The 
verify should be performed with OE at Vi, CE at Vin and 
Vpp between 12.5 V and 13.0 V. 


Auto Select Mode 


The auto select mode allows the reading out of a binary 
code from an EPROM that will identify its manufacturer 
and type. This mode is intended for use by programming 
equipment for the purpose of automatically matching 
the device to be programmed with its corresponding 
programming algorithm. This mode is functional in the 
25°C + 5°C ambient temperature range that is required 
when programming the Am27H256. 


To activate this mode, the programming equipment 
must force 12.0 V + 0.5 V on address line A9 of the 
Am27H256. Two identifier bytes may then be se- 
quenced from the device outputs by toggling address 
line AO from Vit to Vin. All other address lines must be 
held at Vit during auto select mode. 


Byte 0 (AO = ViL) represents the manufacturer code, and 
byte 1 (AO = Vin), the device code. For the Am27H256, 
these two identifier bytes are given in the Mode Select 
Table. All identifiers for manufacturer and device codes 
will possess odd parity, with the MSB (DQ7) defined as 
the parity bit. 


Read Mode 


The Am27H256 has two control functions, both of which 
must be logically satisfied in order to obtain data at the 
outputs. Chip Enable (CE) is the power control and 
should be used for device selection. Assuming that ad- 
dresses are stable, address access time (tacc ) is equal 
to the delay from CE to output (tce). Output Enable (OE) 
is the output control and should be used to gate data to 
the output pins, independent of device selection. Datais 
available at the outputs toe after the falling edge of OE, 
assuming that CE has been LOW and addresses have 
been stable for at least tacc — toe. 
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Standby Mode 


The Am27H256 has a standby mode which reduces the 
maximum Vcc current to 50% of the active current. It is 
placed in standby mode when CE is at Vin. The amount 
of current drawn in standby mode depends on the fre- 
quency and the number of address pins switching. The 
Am27H256 is specified with 50% of the address lines 
toggling at 10 MHz. A reduction of the frequency or 
quantity of address lines toggling will significantly re- 
duce actual standby current. 


Output OR-Tieing 


To accommodate multiple memory connection, a two- 
line control function is provided to allow for: 


@ Low memory power dissipation 
@ Assurance that output bus contention will not occur 
It is recommended that CE be decoded and used as the 


primary device-selecting function, while OE be made a 
common connection to all devices in the array and con- 


MODE SELECT TABLE 


AMD \ 


nected to the READ line from the system control bus. 
This assures that all deselected memory devices are in 
low-power standby mode and that the output pins are 
only active when data is desired from a particular mem- 
ory device. 


System Applications 


During the switch between active and standby condi- 
tions, transient current peaks are produced on the rising 
and falling edges of Chip Enable. The magnitude of 
these transient current peaks is dependent on the out- 
put capacitance loading of the device. At a minimum, a 
0.1-u.F ceramic capacitor (high frequency, low inherent 
inductance) should be used on each device between 
Vcc and Vss to minimize transient effects. In addition, to 
overcome the voltage drop caused by the inductive ef- 
fects of the printed circuit board traces on EPROM ar- 
rayS,a4.7-uF bulk electrolytic capacitor should be used 
between Vcc and Vssg for each eight devices. The loca- 
tion of the capacitor should be close to where the power 
supply is connected to the array. 


| Mu 

aaa a Ba eS a SS 
sian ve 
[Program CT | a CE XTX ——— 
Provan vey Dv [ve Pear 
[Program Inhibit, =| | XT Xe TH 

Auto Select a 
eae eee ee et ee 
Notes: 


1. Vo=120Vt0.5V 

2. X = Either Vin or Vit 

3. A1l-A8 = A10-A14 = ViL 

4. The Am27H256 uses the same Flashrite algorithm during programming as the Am27C256. 
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ABSOLUTE MAXIMUM RATINGS 


Storage Temperature 
OTP PIGGUCIS 2.065002 000eunun —65°C to +125°C 
All Other Products .............. —65°C to +150°C 
Ambient Temperature 
with Power Applied ............. —55°C to +125°C 


Voltage with Respect to Vss 


All pins except A9,Vpp ,Vcc .... —0.6 V to Vcc +0.5 V 


(Note 1) 

AQ and Vpp (Note 2)............ —0.6 V to +13.5 V 
WO -$ib404be-wados ene enw ada s —0.6 Vto +7.0V 
Notes: 


1. Minimum DC voltage on input or I/O pins is -0.5 V. During 
transitions, the inputs may overshoot Vss to —2.0 V for pe- 
riods of up to 20 ns. Maximum DC voltage on input and I/O 
pins is Vcc + 0.5 V which may overshoot to Vcc + 2.0 V for 
periods up to 20ns. 


2. For A9 and Vpp the minimum DC input is -0.5 V. During 
transitions, AQ and Vpp may overshoot Vss to —2.0 V for 
periods of up to 20 ns. A9 and Vpp must not exceed 13.5 V 
for any period of time. 


Stresses above those listed under “Absolute Maximum Rat- 
ings” may cause permanent damage to the device. This is a 
stress rating only; functional operation of the device at these 
or any other conditions above those indicated in the opera- 
tional sections of this specification is not implied. Exposure of 
the device to absolute maximum rating conditions for ex- 
tended periods may affect device reliability. 


OPERATING RANGES 
Commercial (C) Devices 


Case Temperature (Tc).......... 0°C to +70°C 
Industrial (1) Devices 

Case Temperature (Tc) ........ —40°C to +85°C 
Extended Commercial (E) Devices 

Case Temperature (Tc) ....... —55°C to +125°C 
Military (M) Devices 

Case Temperature (Tc) ....... —55°C to +125°C 
Supply Read Voltages 

Vcc for AM27H256-XXV05 ... +4.75 V to +5.25 V 

Vcc for AmM27H256-XX0 ..... +4.50 V to +5.50 V 


Operating ranges define those limits between which the func- 
tionality of the device is guaranteed. 
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DC CHARACTERISTICS over operating range unless otherwise specified. 
(Notes 1, 2, 3 and 4) (for APL Products, Group A, Subgroups 1, 2, 3, 7 and 8 are tested 
unless otherwise noted) 


Parameter 
Symbol | Parameter Description Test Conditions 


ee eee eee = 


VIN =0 Vto+Vcc 


2.4 
2.0 
[enevees | 
VouT = 0 V to +Vcc 
[EMDevices | | 


_ 
oO 


lu Input Load Current 


Output Leakage Current 


CE = Vit, f = 10 MHz 


C/| Devices 
louT =O mA 


Icc2 Vcc Standby Current CE = VIH 


Notes: 

1. Vcc must be applied simultaneously or before Vpp, and removed simultaneously or after Vpp. 

2. Caution: The Am27H256 must not be removed from (or inserted into) a socket when Vcc or Vpp is applied. 
3. Icc1 is tested with OE/Vep = Vin to simulate open outputs. 
4 


Vcc Active Current 
Note 3) 


. Minimum DC Input Voltage is —0.5 V. During transitions, the inputs may overshoot to —2.0 V for periods less than 20 ns. 
Maximum DC Voltage on output pins is Vcc + 0.5 V, which may overshoot to Vcc + 2.0 V for periods less than 20 ns. 


a = 
[os 
o © 
= 5S < 
S =: 
as =r 
a Q 
4 5 
” ”n 


1 2 3 4 5 6 F¥ 8 Y= 10 -60 -40 -20 0 20 40 60 80 100 120 140 
Frequency in MHz Temperature °C 
14944C-5 14944C-6 
Figure 1. Typical Supply Current Figure 2. Typical Supply Current 
vs. Frequency vs. Temperature 
Veco = 5.0 V, T = 25°C Vcc = 5.0 V, f= 10 MHz 
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Parameter Test 
Symbol _| Parameter Description Typ | Max| Typ | Max | Typ | Max | Typ | Max 
CouT Output Capacitance VouT = 0 8 | 


Notes: 
1. This parameter is only sampled and not 100% tested. 
2. Ta = +25°C, f = 1 MHz. 


SWITCHING CHARACTERISTICS over operating range unless otherwise specified 
(Notes 1, 3 and 4) (for APL Products, Group A, Subgroups 9,10 and 11 are tested 


unless otherwise noted) 
Symbols 


| JEDEC | Standard Parameter Description Test Conditions 
tavav tRCC Address to CE = OE = Vi 
Output Delay CO. «Cy 
tELQV tcE Chip Enable to OE = Vit 
Output Delay Ci =Cu 
tGLav toe Output Enable to CE = Vi 
Output Delay CL =Cu 


| Min 

| Max _| 

| Min | 

| Max 

| Min | 

| Max _| 

tEHQZ, tDF Chip Enable HIGH or C=C Mn | 0 | 0 | 
tGHQZ (Note 2) Output Enable HIGH, all 

as 


whichever comes 
first, to Output Float 

Notes: 

1. Vcc must be applied simultaneously or before Vpp, and removed simultaneously or after Vpp. 

This parameter is only sampled and not 100% tested. 


Output Hold from 
Addresses, CE, 

or OE, whichever 
occurred first 


2 
3. Caution: The Am27H256 must not be removed from (or inserted into) a socket or board when Vpp or Vcc is applied. 
4 


. Output Load: 1 TTL gate and C = Ci 
Input Rise and Fall Times: 5 ns 
Input Pulse Levels: 0 V to3 V. 
Timing Measurement Reference Level: 1.5 V for inputs and outputs 
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SWITCHING TEST CIRCUIT 


Device 
Under 
Test 


SWITCHING TEST WAVEFORM 


CL 


1 


Ri = 121 Q 
VL =1.9V 
Ci: = 30 pF 
Ci2=5p 


AMD cl 


14944C-7 


Output 


14944C-8 


AC Testing: Inputs are driven at 3.0 V for a logic “1” and 0 V for a logic “0.” Input pulse rise and fall times are < 5 ns. 
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KEY TO SWITCHING WAVEFORMS 


SWITCHING WAVEFORMS 


3V 


Addresses 
OV 


Output 


Notes: 


High Z 


WAVEFORM INPUTS 


Must Be 
Steady 


May 
Change 
from H to L 


May 
Change 
from Lto H 


Don’t Care, 
Any Change 
Permitted 


Does Not 
Apply 


1.5V Addresses Valid 
tCE 
tOE 
tACC 
(Note 1 


CC 


Valid Output 


OUTPUTS 


Will Be 
Steady 


Will Be 
Changing 
from H to L 


Will Be 
Changing 
from L to H 


Changing 
State 
Unknown 


Center 

Line is High 
Impedence 
“Off” State 


KS000010 


1.5V 


14944C-9 


1. OE may be delayed up to tacc — toe after the falling edge of the addresses without impact on tacc. 


2. tpF is specified from OE or CE, whichever occurs first. 
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Am27H010 


1 Megabit (131,072 x 8-Bit) High Speed CMOS EPROM 


DISTINCTIVE CHARACTERISTICS 
m@ Fast access time 
— 45ns 
m@ JEDEC-approved pinout 
— Plug in upgrade of standard 1 Mbit EPROMs 
— Easy upgrade from 28-pin JEDEC EPROMs 
M@ Single +5 V power supply 
m@ +10% power supply tolerance available 


GENERAL DESCRIPTION 


The Am27H010 is a1 Mbit ultraviolet erasable program- 
mable read-only memory. It is organized as 131,072 
words by 8 bits per word, operates from a single +5 V 
supply, has a static standby mode, and features fast sin- 
gle address location programming. Products are avail- 
able in windowed ceramic DIP and LCC packages as 
well as plastic one time programmable (OTP) PDIP and 
PLCC packages. 


Typically, any byte can be accessed in less than 45 ns, 
allowing operation with high-performance microproces- 
sors without any WAIT states. The Am27H010 offers 


separate Output Enable (OE) and Chip Enable (CE) 


BLOCK DIAGRAM 


Output Enable 
Chip Enable 
and 
Prog Logic 


¥ 
Decoder 


X 
Decoder 


AO-A16 
Address 
Inputs 


Publication# 12750 Rev.D Amendment/0 
Issue Date: July 1993 


te 


Advanced 
Micro 
Devices 


™@ 100% Flashrite™ programming 
— Typical programming time of 16 seconds 

@ Latch-up protected to 100 mA from —-1 V to 
Vec+1V 

@ High noise immunity 

@ Compact 32-pin DIP, PDIP, LCC and PLCC 
packages 

m@ DESC SMD No. 5962-89614 


controls, thus eliminating bus contention in a multiple 
bus microprocessor system. 


AMD’s CMOS process technology provides high speed, 
low power, and high noise immunity. Typical power con- 
sumption is only 220 mW in active mode, and 50 mW in 
standby mode. 


All signals are TTL levels, including programming sig- 
nals. Bit locations may be programmed singly, in blocks, 
or at random. The Am27H010 supports AMD’s Flash- 
rite™ programming algorithm (100 us pulses) resulting 
in typical programming time of 16 seconds. 


Data Outputs 
DQ0-DQ7 


Output 
Buffers 
Y 
Gating 


1,048,576-Bit 
Cell Matrix 


12750D-1 
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PRODUCT SELECTOR GUIDE 


Family Part No. Am27H010 


Ordering Part No: 
Vcc +5% 
Vcc +10% 


| Max AccessTime(ns) | 45 
BE Aceos 4s 
OE (G) Access (ns) [20 


CONNECTION DIAGRAMS 
Top View 


Ai6 |} 2 31 |] PGM (P) 


A14 
A13 
A8 

AQ 

A11 
OE (G) 
A10 
CE (E) 
DQ7 


A7 
AS 7 AG 


a4 [8 AS 


a3 []9 24 1] OEG) Ps 


ae A2 
At {j 11 22 |] CE (E) At 


AO |} 12 AO 
pao []} 13 DQO 


12750D-2 ee 


Note: 
1. JEDEC nomenciature is in parentheses. 


PIN DESIGNATIONS LOGIC SYMBOL 

A0O-A16 = Address Inputs 

CE (E) = Chip 

DQ0-DQ7 = Data Inputs/Outputs 

NC = No Internal Connection 

OE (G) = Output Enable Input 

PGM (P) — = Program Enable Input DQ0-DQ7 
Vcc = Vcc Supply Voltage 

Vpp = Program Supply Voltage 

Vss = Ground 


12750D-4 
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ORDERING INFORMATION 
EPROM Products 


AMD Standard products are available in several packages and operating ranges. The order number (Valid Combination) is 


formed by a combination of: 
B 
LL OPTIONAL PROCESSING 


Blank = Standard Processing 
B = Burn-in 


AM27H010 -45 D 


TEMPERATURE RANGE 


C = Commercial (0°C to +70°C) 

| = Industrial (-40°C to +85°C) 

E = Extended Commercial (-55°C to +125°C) 
PACKAGE TYPE 


D = 32-Pin Ceramic DIP (CDV032) 
L = 32-Pin Ceramic Leadless Chip Carrier 
(CLV032) 


SPEED OPTION 
See Product Selector Guide and Valid Combinations 


DEVICE NUMBER 
Am27H010 
1 Megabit (131,072 x 8-Bit) High Speed CMOS EPROM 


Valid Combinations Valid Combinations 
AM27H010-45 DC, DCB, DI, DIB, 


Valid Combinations list configurations planned to 
AM27H010-45V05 | LC, LI, LCB, LIB be supported in volume for this device. Consult 


the local AMD sales office to confirm availability of 
pcan = ue (he. Ay specific valid combinations and to check on newly 


released combinations. 
AM27H010-90 LIB, LE, LEB 
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ORDERING INFORMATION 
OTP Products 


AMD Standard products are available in several packages and operating ranges. The order number (Valid Combination) is 


formed by a combination of: 
LL OPTIONAL PROCESSING 


Blank = Standard Processing 


AM27H010 -55 


TEMPERATURE RANGE 
C = Commercial (0°C to +70°C) 


PACKAGE TYPE 

P = 32-Pin Plastic DIP (PD 032) 

J = 32-Pin Rectangular Plastic Leaded Chip 
Carrier (PL 032) 


SPEED OPTION 
See Product Selector Guide and Valid Combinations 


DEVICE NUMBER 
Am27H010 


1 Megabit (131,072 x 8-Bit) High Speed CMOS OTP EPROM 


Valid Combinations 
AM27H010-55 
AM27H010-70 PC. JC 
AM27H010-90 
AM27H010-90V05 


Valid Combinations 


Valid Combinations list configurations planned to 
be supported in volume for this device. Consult 
the local AMD sales office to confirm availability of 
specific valid combinations and to check on newly 
released combinations. 


ns ess sess ss rsa ere SSS 
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ORDERING INFORMATION 
Military APL Products 


AMD products for Aerospace and Defense applications are available in several packages and operating ranges. APL 
(Approved Products List) products are fully compliant with MIL-STD-883 requirements. The order number (Valid Combination) 


is formed by a combination of: 
A 
LO LEAD FINISH 


A = Hot Solder Dip 


AM27H010 -55 /B 


ACKAGE TYPE 
= 32-Pin Ceramic DIP (CDV032) 
= 32-Pin Rectangular Ceramic Leadless Chip 
Carrier (CLV032) 


P 
X 
U 


DEVICE CLASS 
/B = Class B 


SPEED OPTION 
See Product Selector Guide and Valid Combinations 


DEVICE NUMBER 
Am27H010 
1 Megabit (131,072 x 8-Bit) High Speed CMOS EPROM 


Valid Combinations 


AM27H010-55 
AM27H010-70 /BXA, /BUA 


AM27H010-90 


Valid Combinations 


Valid Combinations list configurations planned to be 
supported in volume for this device. Consult the local 
AMD sales office to confirm availability of specific 
valid combinations and to check on newly released 
combinations. 


Group A Tests 
Group A tests consist of Subgroups 
1 Guy fy Ou By VO, V1 
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FUNCTIONAL DESCRIPTION 
Erasing the Am27H010 


In order to clear all locations of their programmed con- 
tents, it is necessary to expose the Am27H010 to an 
ultraviolet light source. A dosage of 15 W seconds/cm?is 
required to completely erase an Am27H010. This dos- 
age can be obtained by exposure to an ultraviolet 
lamp—wavelength of 2537 A—with intensity of 
12,000 u.W/cm? for 15 to 20 minutes. The Am27H010 
should be directly under and about one inch from the 
source and all filters should be removed from the UV 
light source prior to erasure. 


It is important to note that the Am27H010 and similar 
devices will erase with light sources having wavelengths 
shorter than 4000 A. Although erasure times will be 
much longer than with UV sources at 2537A, exposure 
to fluorescent light and sunlight will eventually erase the 
Am27H010 and exposure to them should be prevented 
to realize maximum system reliability. If used in such an 
environment, the package window should be covered 
by an opaque label or substance. 


Programming the Am27H010 


Upon delivery or after each erasure the Am27H010 has 
all 1,048,576 bits in the “ONE” or HIGH state. “ZEROs” 
are loaded into the Am27H010 through the procedure of 
programming. 


The programming mode is entered when 12.75 V + 
0.25 V is applied to the Vep, CE and PGM is at Vi. and 
OE = Vin. 


For programming, the datato be programmed is applied 
8 bits in parallel to the data output pins. 


The Flashrite algorithm reduces programming time by 
using 100 us programming pulses and by giving each 
address only as many pulses as is necessary in order to 
reliably program the data. After each pulse is applied to 
a given address, the data in that address is verified. If 
the data does not verify, additional pulses are given until 
it verifies or the maximum is reached. This process is re- 
peated while sequencing through each address of the 
Am27H010. This part of the algorithm is done at Vcc = 
6.25 V to assure that each EPROM bit is programmed to 
a sufficiently high threshold voltage. After the final ad- 
dress is completed, the entire EPROM memory is veri- 
fied at Vcc = Vpp = 5.25 V. 


Please refer to Section 6 for programming flow chart and 
characteristics. 


Program Inhibit 


Programming of multiple Am27H010 in parallel with dif- 
ferent data is also easily accomplished. Except for CE, 
all like inputs of the parallel Am27H010 may be com- 
mon. A TTL low-level program pulse applied to an 


Am27H010 CE input and with Vpp = 12.75 V + 0.25 V, 
PGM Low and OE High will program that Am27H010. A 
high-level CE input inhibits the other Am27H010 de- 
vices from being programmed. 


Program Verify 


A verify should be performed on the programmed bits to 
determine that they were correctly programmed. The 
verify should be performed with OE and CE at Vi, PGM 
at ViH and Vpp between 12.5 V and 13.0 V. 


Auto Select Mode 


The auto select mode allows the reading out of a binary 
code from an EPROM that will identify its manufacturer 
and type. This mode is intended for use by programming 
equipment for the purpose of automatically matching 
the device to be programmed with its corresponding 
programming algorithm. This mode is functional in the 
25°C + 5°C ambient temperature range that is required 
when programming the Am27H010. 


To activate this mode, the programming equipment 
must force 12.0 V + 0.5 V on address line A9 of the 
Am27H010. Two identifier bytes may then be se- 
quenced from the device outputs by toggling address 
line AO from Vit to Vin. All other address lines must be 
held at Vi during auto select mode. 


Byte 0 (AO = ViL) represents the manufacturer code, and 
byte 1 (AO = Vin), the device code. For the Am27H010, 
these two identifier bytes are given in the Mode Select 
Table. All identifiers for manufacturer and device codes 
will possess odd parity, with the MSB (DQ7) defined as 
the parity bit. 


Read Mode 


The Am27H010 has two control functions, both of which 
must be logically satisfied in order to obtain data at the 
outputs. Chip Enable (CE) is the power control and 
should be used for device selection. Assuming that ad- 
dresses are stable, address access time (tacc) is equal 
to the delay from CE to output (toe). Output Enable (OE) 
is the output control and should be used to gate data to 
the output pins, independent of device selection. Datais 
available at the outputs toe after the falling edge of OE, 
assuming that CE has been LOW and addresses have 
been stable for at least tacc — toe. 


Standby Mode 


The Am27H010 has a standby mode which reduces the 
maximum Vcc current to 50% of the active current. It is 
placed in standby mode when CE is at Vin. The amount 
of current drawn in standby mode depends on the fre- 
quency and the number of address pins switching. The 
Am27H010 is specified with 50% of the address lines 
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toggling at 10 MHz. A reduction of the frequency or 
quantity of address lines toggling will significantly re- 
duce the actual standby current. 


Output OR-Tieing 


To accommodate multiple memory connections, a two- 
line control function is provided to allow for: 


@ Low memory power dissipation 
® Assurance that output bus contention will not occur 


It is recommended that CE be decoded and used as the 
primary device-selecting function, while OE/Vpp be 
made a common connection to all devices in the array 
and connected to the READ line fromthe system control 
bus. This assures that all deselected memory devices 
are in low-power standby mode and that the output pins 
are only active when data is desired from a particular 
memory device. 


MODE SELECT TABLE 


Auto Select 
(Note 3) 


Notes: 
1,§ Vw=120Vt05V 


2. X = Either Vin or Vit 
3. A1l—A8 = A10-A18 = ViL 
4 
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System Applications 


During the switch between active and standby condi- 
tions, transient current peaks are produced on the rising 
and falling edges of Chip Enable. The magnitude of 
these transient current peaks is dependent on the out- 
put Capacitance loading of the device. At a minimum, a 
0.1-uF ceramic capacitor (high frequency, low inherent 
inductance) should be used on each device between 
Vcc and Vss to minimize transient effects. In addition, to 
overcome the voltage drop caused by the inductive ef- 
fects of the printed circuit board traces on EPROM ar- 
rays, a4.7-uF bulk electrolytic capacitor should be used 
between Vcc and Vss for each eight devices. The loca- 
tion of the capacitor should be close to where the power 
supply is connected to the array. 


x< 


IAA 
tte 


x< 
x< 


x< 
FH 


x< 
x< 


The Am27H010 uses the same Flashrite algorithm as the Am27C010. 


eae 
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ABSOLUTE MAXIMUM RATINGS 


Storage Temperature 
OTP PIGGUGS 4.0000 eaveanee ex —65°C to +125°C 
All Other Progucts ....0as0e200u —65°C to +150°C 
Ambient Temperature 
with Power Applied ............. —55°C to +125°C 


Voltage with Respect to Vss 


All pins except A9,Vpp,Vcc . —0.6 V to Vcc + 0.5 V 


(Note 1) 

AQ and Vpp (Note 2)............ —0.6 V to +13.5 V 
MOS cogedceseruwtesy etearewes —0.6V to +7.0 V 
Notes: 


1. Minimum DC voltage on input or I/O pins is —0.5 V. During 
transitions, the inputs may overshoot Vss to —2.0 V for pe- 
riods of up to 20 ns. Maximum DC voltage on input and I/O 
pins is Vcc + 0.5 V which may overshoot to Vcc + 2.0 V for 
periods up to 20ns. 


2. For A9 and Vpp the minimum DC input is —0.5 V. During 
transitions, AQ and Veep may overshoot Vss to —2.0 V for 
periods of up to 20 ns. A9 and Veep must not exceed 13.5 V 
for any period of time. 


Stresses above those listed under “Absolute Maximum Rat- 
ings” may cause permanent damage to the device. This is a 
stress rating only; functional operation of the device at these 
or any other conditions above those indicated in the opera- 
tional sections of this specification is not implied. Exposure of 
the device to absolute maximum rating conditions for ex- 
tended periods may affect device reliability. 


OPERATING RANGES 
Commercial (C) Devices 


Case Temperature (Tc).......... 0°C to +70°C 
Industrial (1) Devices 

Case Temperature (Tc)........ —40°C to +85°C 
Extended Commercial (E) Devices 

Case Temperature (Tc)....... —55°C to +125°C 
Military (M) Devices 

Case Temperature (Tc)....... —55°C to +125°C 


Supply Read Voltages 
Vcc for Am27H010-XXV05 ... +4.75 V to +5.25 V 
Vcc for Am27H010-XX0 ..... +4.50 V to +5.50 V 


Operating ranges define those limits between which the 
functionality of the device is guaranteed. 
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DC CHARACTERISTICS over operating range unless otherwise specified 
(Notes 1, 2, 3 and 4) (for APL Products, Group A, Subgroups 1, 2, 3, 7 and 8 are tested 
unless otherwise noted) 


Parameter 
Symbol Parameter Description -| Test Conditions 


input HiGhVotage fT 
input ow Votage 


VOH 
V 
V 
V 
| 
IL 


Input Load Current Vin =0 V to +Vcc 


Output Leakage Current VouT = 0 V to +Vcc 
Icc1 Vcc Active Current CE = VIL, f = 10 MHz 
alk eel eel 
Icc2 Vcc Standby Current CE = ViH 
fall eel a 


Notes: 
1. Vcc must be applied simultaneously or before Vep, and removed simultaneously or after Vpp. 


OL 
IH 
IL 

LI 
O 


2. Caution: The Am27H010 must not be removed from (or inserted into) a socket when Vcc or Vpp is applied. 
3. Icc1 is tested with OE/Vpp = Vin to simulate open outputs. 
4 


. Minimum DC Input Voltage is —0.5 V. During transitions, the inputs may overshoot to —2.0 V for periods less than 20 ns. 
Maximum DC Voltage on output pins is Vcc + 0.5 V, which may overshoot to Vcc + 2.0 V for periods less than 20 ns. 


80 
70 
5 60 E 
Ss < = 
CE 50 “2: 
= Po = 
Q a 
S a 
4 =) 
40 “OD 
30 
1 5 10 15 20 25 30 -60 -40 -20 0 20 40 60 80 100 120 140 
Frequency in MHz Temperature °C 
12750D-5 12750D-6 
Figure 1. Typical Supply Current Figure 2. Typical Supply Current 
vs. Frequency vs. Temperature 
Vcc = 5.0 V, T = 25°C Vec = 5.0 V, f= 10 MHz 
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CAPACITANCE 


Parameter Test 
Symbol | Parameter Description Conditions 


Notes: 
1. This parameter is only sampled and not 100% tested. 
2. Ta = +25°C, f = 1 MHz. 


SWITCHING CHARACTERISTICS over operating range unless otherwise specified 
(Notes 1, 3 and 4) (for APL Products, Group A, Subgroups 9,10 and 11 are tested unless 
otherwise noted) 


Symbols Parameter -45V05 -90V05 
Description Test Conditions -45 -70 -90 
tavav | tacc | Address to Ce=OE=Vu [Min | | | ns 
tiv | ‘© |chipenabeto |oe-w (Mm | | | | [7s 
Output Delay GaGy | Ma | SS ee 
tevav OutputEnableto | CE=Vu = {Min | J Pins 
Output Delay | G=G [Max | 20 | 25 | 95 | 40 | ns 


teHaz, toF —_| Chip Enable HIGH or po { of o | pins | 
tcHoz (Note 2) Output Enable HIGH, 
whichever comes 
first, to Output Float 
taxQx tOH Output Hold from | 0 | ns | 
Addresses, CE, 
or OE, whichever 
occurred first 


Notes: 


1. Vcc must be applied simultaneously or before Vpp, and removed simultaneously or after Vpp. 
This parameter is only sampled and not 100% tested. 


2 
3. Caution: The Am27H010 must not be removed from (or inserted into) a socket or board when Vpp or Vcc is applied. 
4 


. Output Load: 1 TTL gate and C = CL 
Input Rise and Fall Times: 5 ns 
Input Pulse Levels: 0 V to 3 V. , 
Timing Measurement Reference Level: 1.5 V for inputs and outputs 
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SWITCHING TEST CIRCUIT 


Device 
Under 
Test 


CL 


L 


Ri = 121 Q 
VL=1.9V 


Ci1 = 30 pF 12750D-7 
CL2 = 5 pF 


SWITCHING TEST WAVEFORM 


Input Output 


12750D-8 


AC Testing: Inputs are driven at 3.0 V for a logic “1” and 0 V for a logic “0.” Input pulse rise and fall times are < 5 ns. 
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KEY TO SWITCHING WAVEFORMS 


SWITCHING WAVEFORMS 


3V 
Addresses 
OV 


Output 


Notes: 


High Z 


WAVEFORM INPUTS 


Must Be 
Steady 


May 
Change 
from H to L 


May 
Change 
from L to H 


Don't Care, 
Any Change 
Permitted 


Does Not 
Apply 


1.5 V Addresses Valid 
tCE 
tOE 
tACc 
(Note 1) 


KCC 


Valid Output 


OUTPUTS 


Will Be 
Steady 


Will Be 
Changing 
from HtoL 


Will Be 
Changing 
from Lto H 


Changing 
State 
Unknown 


Center 

Line is High 
Impedence 
“Off” State 


KS0000 10 


15 V 


12750D-9 


1. OE may be delayed up to tacc — to€ after the falling edge of the addresses without impact on tacc. 


2. toF is specified from OE or CE, whichever occurs first. 
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PROGRAMMABLE READ ONLY 
MEMORIES (EPROMs) 


Section 4 Low Voltage CMOS Erasable Programmable Read 


Only Memories (EPROMS)..................0 0.0. eee 4-1 
An Introduction to Low Voltage EPROMS .............. 2. ccc eee ee eee 4-3 
Am27LV010/ = 1 Megabit (131,072 x 8-Bit) Low Voltage 
Am27LVOI08 CMOS EPROM .....-eccccvcunvacecenneteseunenvans 4-4 
Am27LV020/ 2 Megabit (262,144 x 8-Bit) Low Voltage 
Am27LV020B CMOS EPROM .................00 cee ee eee eee eee 4-21 
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AN INTRODUCTION TO 
LOW VOLTAGE EPROMs 


Advanced Micro Devices is committed to being the technology leader in Non-Volatile 
memories and therefore, continues to focus on developing superior memory products 
that serve the needs of our customers. Our technology leadership is evidenced by our 
offering of a complete line of EPROMs, the highest performance and density EPROM 
products in the marketplace as well as the industry's smallest die sizes. We are now 
proud to announce a family of Low Voltage (3.3 V) EPROMs to complement our product 
offering. 


In the recent past, momentum for the need of Low Voltage ICs has been exponentially 
growing. The Electronics industry has demonstrated a well established trend of product 
improvements and enhancements while simultaneously decreasing the size and cost 
of the equipment. Typical examples of this phenomenon is the notebook and 
sub-notebook class of personal computers and the cellular phones of today. This 

trend towards “miniaturization” is expected to continue with the market demanding even 
smaller formfactors and increasing portability—in the form of handheld instrumenta- 
tion—but with the same capability and performance levels that is available from their 
larger counterparts. 


This trend of smaller formfactors and increasing portability forces manufacturers to 
constantly reduce the size and weight of their equipment. As batteries consume an 
increasingly larger share of the size and weight of the portable equipment, many 
manufacturers are now looking to reduce the number of batteries and/or lowering the 
power consumption i.e., the battery drain. This has led to the migration towards Low 
Voltage ICs. For example, a portable computer that utilizes 5.0 V components com- 
monly needs five 1.2 V secondary (rechargeable) Nickel Cadmium or five 1.5 V primary 
(throw-away) alkaline batteries. By switching to 3.0 V components the required number 
of batteries now becomes three, thereby effectively reducing the weight of the heaviest 
component in the system by 40%. Switching to a 3.0 V operation from a 5.0 V operation 
also cuts down the power consumption significantly. As power is proportional to the 
square of the voltage, reducing the operating voltage from 5.0 V to 3.0 V results in 
power savings of at least 57%. This power consumption can further be reduced if the 
current level of the individual devices is lowered. 


In keeping with our philosophy of offering memories that solve customers’ needs, AMD 
is proud to announce a family of 3.3 V EPROMs. This Low Voltage family, designated 
as “Am27LV”, is offered with two voltage ranges. The first has a Vcc tolerance level of 
3.3 V+ 10% — 3.0 V to 3.6 V— making it suitable for use in systems that have regu- 
lated power supplies, and second, a voltage range of 2.7 V to 3.6 V making it ideally 
suited for battery operated systems. 


This family complies with the recently approved JEDEC standards on Low Voltage. 
These devices typically have lower active and standby current levels than their 5.0 V 
counterparts thereby reducing the power consumption by as much as 83%. These 
products are also pin-compatible with their 5.0 V counterparts and are being offered in 
the traditional EPROM packages. 
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1 Megabit (131,072 x 8-Bit) CMOS EPROM 


DISTINCTIVE CHARACTERISTICS 


@ Single +3.3 V power supply 
— Regulated power supply 3.0 V-3.6 V 
— Unregulated power supply 2.7 V-3.6 V 
(for battery operated systems) 


mM Low power consumption: 
— 10 pA typical CMOS standby current 
— 90 pW maximium standby power 
— 54 mW maximum power at 5 MHz 


Mm Fast access time—120 ns 


@ JEDEC-approved pinout 
— Pin compatible with 5.0 V 1 Mbit EPROM 
— Easy upgrade from 28-pin EPROMs 


GENERAL DESCRIPTION 


The Am27LV010 is a low voltage, low power 1 Mbit, 
ultraviolet erasable, progammable read-only memory, 
organized as 128K words by 8 bits per word. 


The Am27LV010 operates from a single power supply of 
3.3 V and is offered with two power supply tolerances. 
The Am27LV010 has a Vcc tolerance range of 3.3 V + 
0.3 V making it suitable for use in systems that have 
regulated power supplies. The Am27LV010B has a volt- 
age supply range of 2.7 V-3.6 V making it an ideal part 
for battery operated systems. 


Maximum power consumption of the Am27LV010 in 
standby mode is only 90 pW. If the device is constantly 
accessed at 5 MHz, thenthe maximum power consump- 
tion increases to 54 mW. These power ratings are sig- 
nificantly lower than typical EPROMs. Also, as power 
consumption is proportional to voltage squared, 3.3 V 


BLOCK DIAGRAM 
o— Vic 
o— Ves 
o—— Vopp 


OE Output Enable 

alba Chip Enable 

CE and 
PGM Prog Logic 


This document contains information on a product under development at Advanced Micro Devices, Inc. 
4-4 The information is intended to help you to evaluate this product. AMD reserves the right to change or 


discontinue work on this proposed product without notice. 


Advanced 
Micro 
Devices 


@ Fast Flashrite™ programming 
— Typical programming time of 16 seconds 


@ Latch-up protected to 100 mA from —1 V to 
Vec +1V 


@ High noise immunity 


m@ Compact 32-pin DIP package requires no 
hardware change for upgrades to 8 Mbit 


@ Versatile features for simple interfacing 
— Both CMOS and TTL input/output compatibility 
— Two line control functions 


devices consume at least 57% less power than their 
5.0 V counterparts. Due to its lower current and voltage, 
the Am27LV010 is well-suited for battery operated and 
portable systems as it extends the battery life in these 
systems. Typical applications are notebook and hand- 
held computers as well as cellular phones. 


The Am27LV010 is packaged in the industry standard 
32-pin windowed ceramic DIP and LCC packages, as 
well as one-time programmable (OTP) packages. This 
device is pin-compatible with the 5.0 V devices. 


The Am27LV010 uses AMD’s Flashrite™ programming 
algorithm (100 us pulses) resulting in typical program- 
ming time of 16 seconds. This device is manufactured 
on AMD’s sub-micron process technology which pro- 
vides high speed, low power and high noise immunity. 


Data Outputs 
DQ0-DQ7 


——— 


Output Buffers 


-_ 


1,048 ,576-Bit 
Cell Matrix 


17341A-1 


Publication# 17341 Rev.A Amendment/0 
Issue Date: July 1993 
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PRODUCT SELECTOR GUIDE 


Ordering Part No: 
Am27LV010 (3.0 V —3.6 V) 
Am27LV010B (2.7 V — 3.6 V) 


Max Access Time (ns) 
CE (E) Access (ns) 
OE (G) Access (ns) 


CONNECTION DIAGRAMS 


Top View 
DIP 
Vpp [} 1 © Vcc 
A16 |] 2 PGM (P) 
A15 |} 3 NC 
A14 
A13 
A8 A7 A14 
AQ A6 A13 
Att A5 A8 
ee A4 AQ 
“i A3 Att 
A10 A2 OE (G) 
CE (E) At A10 
AO CE (E) 
DQ7 
DQo DQ7 
DQ0 [4 43 DQ6 
DQ1 [414 DQ5 
sis 41 — 17341A-3 
vss L 16 17341A-2 
Notes: 
1. JEDEC nomenclature is in parenthesis. 
2. The 32-pin DIP to 32-pin LCC configuration varies from the JEDEC 28-pin DIP to 32-pin LCC configuration. 
TSOP* 
1@ 
2 
3 
4 
> 
6 
£ Am27LV010/ 
8 Am27LV010B 
9 Standard Pinout 
17341A-3 


*Contact local AMD sales office for package availability. 
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PIN DESCRIPTION 


A0O-A16 = 
CE(E) = 
DQ0-DQ7 = 
NC = 
OE(G) = 
PGM(P) = 
Vcc = 
Vpp = 
Vss = 
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Address Inputs 

Chip Enable Input 

Data Input/Outputs 

No Internal Connect 
Output Enable Input 
Program Enable Input 
Vcc Supply Voltage 
Program Supply Voltage 
Ground 
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LOGIC SYMBOL 


aN 


<—enesttel OE [E} 


——>| PGM (P) 


tl OE (Ga) 
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DQ0-—DQ7 
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ORDERING INFORMATION 
EPROM Products 


AMD standard products are available in several packages and operating ranges. The order number (Valid Combination) is 
formed by a combination of: 


AM27LV010 -120 D 


B 
i OPTIONAL PROCESSING 


Blank = Standard processing 
B = Burn-in 


TEMPERATURE RANGE 

C = Commercial (0°C to +70°C) 

| = Industrial (-40°C to +85°C) 

E = Extended Commercial (-55°C to +125°C) 


PACKAGE TYPE 

D = 32-Pin Ceramic DIP (CDV032) 

L = 32-Pin Rectangular Ceramic Leadless 
Chip Carrier (CLV032) 


SPEED OPTION 
See Product Selector Guide and 
Valid Combinations 


DEVICE NUMBER/DESCRIPTION 
Am27LV010 — 1 Megabit (131,072 x 8-Bit) Low Voltage CMOS EPROM with 
3.0 V-3.6 V Vcc Tolerance 


Am27LV010B —1 Megabit (131,072 x 8-Bit) Low Voltage CMOS EPROM with 
2.7 V-—3.6 V Vcc Tolerance 


Valid Combinations Valid Combinations 


AM27LV010-120 | DC, DCB, LC, LCB Valid Combinations list configurations planned to be 

supported in volume for this device. Consult the lo- 
AM27LV010-150 cal AMD sales office to confirm availability of specific 
AM27LV010-200 valid combinations and to check on newly released 
AM27LV010-250 combinations. 


AM27LV010-300 Hebets i 
AM27LV010B-150|] tc [1 LE. LEB 
AM27LV010B-200 

AM27LV010B-250 

AM27LV010B-300 
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ORDERING INFORMATION 
OTP Products 


AMD standard products are available in several packages and operating ranges. The order number (Valid Combination) is 
formed by a combination of: 


AM27LV010 -150 J C 


L OPTIONAL PROCESSING 


Blank = Standard processing 


TEMPERATURE RANGE 
C = Commercial (0°C to +70°C) 
| = Industrial (-40°C to +85°C) 


PACKAGE TYPE 

E = 32-Pin Thin Small Outline Plastic 
Package (TS 032) 

J = 32-Pin Rectangular Plastic Leaded 
Chip Carrier (PL 032) 


SPEED OPTION 
See Product Selector Guide and 
Valid Combinations 


DEVICE NUMBER/DESCRIPTION 
Am27LV010 — 1 Megabit (131,072 x 8-Bit) Low Voltage CMOS OTP EPROM with 
3.0 V-3.6 V Vcc tolerance 


Am27LV010B —1 Megabit (131,072 x 8-Bit) Low Voltage CMOS OTP EPROM with 
2.7 V-3.6 V Vcc Tolerance 


Valid Combinations 


Valid Combinations list configurations planned to be 
supported in volume for this device. Consult the lo- 
cal AMD sales office to confirm availability of specific 
valid combinations and to check on newly released 
combinations. 


JC, EC, Jl, El 
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AMD products for Aerospace and Defense applications are available in several packages and operating ranges. APL (Approved 
Products List) products are fully compliant with MIL-STD-883 requirements. The order number (Valid Combination) is formed by 


a combination of: 


AM27LV010 -150 /B 


DEVICE NUMBER/DESCRIPTION 


A | 
L LEAD FINISH 


A = Hot Solder Dip 


PACKAGE TYPE 
X = 32-Pin Ceramic DIP (CDV032) 


U = 32-Pin Rectangular Ceramic Leadless 


Chip Carrier (CLV032) 


DEVICE CLASS 
/B = Class B 


SPEED OPTION 
See Product Selector Guide and 
Valid Combinations 


Am27LV010 — 1 Megabit (131,072 x 8-Bit) Low Voltage CMOS EPROM with 
3.0 V —3.6 V Vcc Tolerance 


Am27LV010B —1 Megabit (131,072 x 8-Bit) Low Voltage CMOS EPROM with 
2.7 V —3.6 V Vcc Tolerance 


Valid Combinations 


Valid Combinations list configurations planned to 
be supported in volume for this device. Consult 
the local AMD sales office to confirm availability of 
specific valid combinations and to check on newly 
released combinations. 


Group A Tests 


Group A tests consist of Subgroups 
1) Be Oy ¥, Oe Oy 10, 115 
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FUNCTIONAL DESCRIPTION 
Erasing the Am27LV010 


In order to clear all locations of their programmed con- 
tents, itis necessary to expose the Am27LV010 to an ul- 
traviolet light source. A dosage of 15 W seconds/cm? is 
required to completely erase an Am27LV010. This dos- 
age can be obtained by exposure to an ultraviolet lamp 
— wavelength of 2537 A — with intensity of 12,000 1W/ 
cm?for 15 to 20 minutes. The Am27LV010 should be di- 
rectly under and about one inch from the source and all 
filters should be removed from the UV light source prior 
to erasure. 


It is important to note that the Am27LV010, and similar 
devices, will erase with light sources having wave- 
lengths shorter than 4000 A. Although erasure times will 
be much longer than with UV sources at 2537 A, never- 
theless the exposure to fluorescent light and sunlight will 
eventually erase the Am27LV010 and exposure to them 
should be prevented to realize maximum system reli- 
ability. If used in such an environment, the package win- 
dow should be covered by an opaque label or 
substance. 


Programming the Am27LV010 


Upon delivery, or after each erasure, the Am27LV010 
has all 1,048,576 bits in the “ONE”, or HIGH state. 
“ZEROs” are loaded into the Am27LV010 through the 
procedure of programming. 


The programming mode is entered when 12.75 V 
+ 0.25 V is applied to the Vpp pin, CE and PGM are at Vit 
and OE is at Vin. 


For programming, the datato be programmed is applied 
8 bits in parallel to the data output pins. 


The Flashrite programming algorithm reduces program- 
ming time by using initial 100 us pulses followed by a 
byte verification to determine whether the byte has been 
successfully programmed. If the data does not verify, an 
additional pulse is applied for a maximum of 25 pulses. 
This process is repeated while sequencing through 
each address of the EPROM. 


The Flashrite programming algorithm programs and 
verifies at Vcc = 6.25 V and Vpp = 12.75 V. After the final 
address is completed, all bytes are compared to the 
Original data with Vcc = Vpp = 5.25 V. Am27LV010 can 
be programmed using the same algorithm as the 5 V 
counterpart 27C010. 


Please refer to Section 6 for programming flow chart and 
characteristics. 


Program Inhibit 


Programming of multiple Am27LV010s in parallel with 
different data is also easily accomplished. Except for 
CE, all like inputs of the parallel Am27LV010 may be 
common. A TTL low-level program pulse applied to an 


PRELIMINARY 


Am27LV010 CE input with Vep = 12.75 + 0.25 V, PGM 
LOW, and OE HIGH will program that Am27LV010. A 
high-level CE input inhibits the other Am27LV010s from 
being programmed. 


Program Verify 


A verify should be performed on the programmed bits to 
determine that they were correctly programmed. The 
verify should be performed with OE and CE at Vi, PGM 
at Vin, and Veep between 12.5 V and 13.0 V. 


Auto Select Mode 


The auto select mode allows the reading out of a binary 
code from an EPROM that will identify its manufacturer 
and type. This mode is intended for use by programming 
equipment for the purpose of automatically matching 
the device to be programmed with its corresponding 
programming algorithm. This mode is functional in the 
25°C +5°C ambient temperature range that is required 
when programming the Am27LV010. 


To activate this mode, the programming equipment 
must force 12.0 + 0.5 V on address line A9 of the 
Am27LV010. Two identifier bytes may then be se- 
quenced from the device outputs by toggling address 
line AO from Vit to Vin. All other address lines must be 
held at Vit during auto select mode. 


Byte 0 (AO = Vi) represents the manufacturer code, and 
Byte 1 (AO = Vin), the device identifier code. For the 
Am27LV010, these two identifier bytes are given in the 
Mode Select table. All identifiers for manufacturer and 
device codes will possess odd parity, with the MSB 
(DQ7) defined as the parity bit. 


Read Mode 


The Am27LV010 has two control functions, both of 
which must be logically satisfied in order to obtain data 
at the outputs. Chip Enable (CE) is the power control 
and should be used for device selection. Output Enable 
(OE) is the output control and should be used to gate 
data to the output pins, independent of device selection. 
Assuming that addresses are stable, address access 
time (tacc) is equal to the delay from CE to output (tce). 
Data is available at the outputs toe after the falling edge 
of OE, assuming that CE has been LOW and addresses 
have been stable for at least tacc — toe. 


Standby Mode 


The Am27LV010 has a CMOS standby mode which re- 
duces the maximum Vcc current to 25 JA. It is placed in 
CMOS-standby when CE is at Vcc + 0.3 V. The 
Am27LV010 also has a TTL-standby mode which re- 
duces the maximum Vcc current to 0.6 mA. It is placed in 
TTL-standby when CE is at Vi. When in standby mode, 
the outputs are in a high-impedance state, independent 
of the OE input. 
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Mixed Power Supply System 


Am27LV020 (in 3.0 V to 3.6 V regulated power supply) 
can be intefaced with 5 V system only when the I/O pins 
(DQ0-—DQ7) are not driven by the 5 V system. ViHmax = 
Vec.v + 2.2 V for address and clock pins and ViHmax = 
Vectv + 0.5 V for I/O pins should be followed to avoid 
CMOS latch-up condition 


Output OR-Tieing 


To accommodate multiple memory connections, a two- 
line control function is provided to allow for: 


m Low memory power dissipation 
m@ Assurance that output bus contention will not occur 


It is recommended that CE be decoded and used as the 
primary device-sele cting function, while OE be made a 
common connection to all devices inthe array and con- 
nected to the READ line from the system control bus. 
This assures that all deselected memory devices are in 


MODE SELECT TABLE 


ae 


Notes: 

1. Xcan be either Vit or Vi 
2. VH=12.00V+t0.5 V 

3. A1—A8 = A10-A16 = VIL 
4 


[ce | oe | row 


foupuDeabe iPS PT CY *d Ch 
[Staneby TT) iT vm x XY x YX | xd Cig 
[Standby (OMOs)__———~—~=dt sess] xf x | x | x |x| Hinz 
[Progam —SSOSC~SCi SP | |e 
[ProoramveriySSCSC~*sSC‘ SST me XX + Ver (| Oo 
[Prooraminnit—————SC~idT S| Xf XX YX | ver | Heh 


AMD Ll 


their low-power standby mode and that the output pins 
are only active when data is desired from a particular 
memory device. 


System Applications 


During the switch between active and standby condi- 
tions, transient current peaks are produced on the rising 
and falling edges of Chip Enable. The magnitude of 
these transient current peaks is dependent on the out- 
put capacitance loading of the device. At a minimum, a 
0.1 uF ceramic capacitor (high frequency, low inherent 
inductance) should be used on each device between 
Vcc and Vss to minimize transient effects. In addition, to 
overcome the voltage drop caused by the inductive ef- 
fects of the printed circuit board traces on EPROM ar- 
rays, a 4.7 uF bulk electrolytic capacitor should be used 
between Vcc and Vss for each eight devices. The loca- 
tion of the capacitor should be close to where the power 
supply is connected to the array. 


[no | ne | vor | outputs 
; 


Ht 


x] K | KX] OX] OX 


. See DC Programming Characteristics for Vpp voltage during programming. 
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ABSOLUTE MAXIMUM RATINGS 


Storage Temperature: 
CTP PIOGUCS ..cncceretwnxs —65°C to +125°C 
All Other Products ........... —65°C to +150°C 
Ambient Temperature 
with Power Applied ............. —55°C to +125°C 


Voltage with Respect to Vss: 
All pins except A9, Vep, and 


VEC(INGIG 1) ¢ciws cawan ve —0.6 V to Vcc + 0.6 V 

AQ and Vpp (Note 2) ........... —-0.6V to 13.5 V 

NGS 5020 ahh ak O54 hbase boa whee -0.6Vto7.0V 
Notes: 


1. During transitions, the input may overshoot Vss to —2.0 V 
for periods of up to 20 ns. Maximum DC voltage on input 
and I/O may overshoot to Vcc + 2.0 V for periods up to 
20 ns. 

2. During transitions, A9 and Vcc may overshoot Vss to 
-2.0 V for periods of up to 20 ns. A9 and Vpp must not ex- 
ceed 13.5 V for any period of time. 


Stresses above those listed under Absolute Maximum Rat- 
ings may cause permanent device failure. This is a stress rat- 
ing only; functional operation of the devices at these or any 
other conditions above those indicated in the operational sec- 
tions of this specification is not implied. Exposure to absolute 
maximum ratings for extended periods may affect device 
reliability. 


PRELIMINARY 


OPERATING RANGES 
Commercial (C) Devices 


Case Temperature (Tc) .......... 0°C to +70°C 
industrial (1) Devices 

Case Temperature (Tc)........ —40°C to +85°C 
Extended Commercial (E) Devices 

Case Temperature (Tc)....... —55°C to +125°C 
Military (M) Devices 

Case Temperature (Tc)....... —55°C to +125°C 
Supply Read Voltages: 

Vecfor Am27LV010 .......... +3.0 V to +3.6 V 

VecforAm27LVO10B ...4..60; +2.7 V to +3.6 V 


Operating ranges define those limits between which the func- 
tionality of the device is guaranteed. 
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DC CHARACTERISTICS over operating ranges unless otherwise specified 
(Notes 1, 2, 3 and 4) (for APL products, Group A, Subgroups 1, 2, 3, 7 and 8 are tested 
unless otherwise noted) 


Parameter 
Symbol Parameter Description Test Conditions 


TTL and CMOS Inputs for Vcc = 3.0 V to 3.6 V 


|OutputHIGH Voltage | lon =-2.0mA CT eh TT 
[outtLow votage ‘| miazoma—S~S Sid 
[input HIGH Votage Sid SSSCSC~C~—~‘“‘~*~*~*~*~*CO oo 
fInputLowVotage | 


Input Load Current Vin = 0 Vto Vcc 


Output Leakage Current VouT = 0 V to Vcc 


a re 

a 

a 

_ a ae 

Ioc1 Vcc Active Current (Note 3) eesti jcnpevices | =| 15 | 
louT = OmA m” 

pen uous) [EM Devew | | 20 

a 

a 

BELA 


VOH 

VOL 

VIH 

VIL 

Iu 

ILO 
Voc TTL Standby Current 
Voc CMOS Standby Current CMOS 


Vpp Current During Read CE = OE = ViL, Vpp = Vcc 
Parameter 
Symbol Parameter Description Test Conditions 


CMOS Inputs for Vcc = 2.7 V to 3.6 V 


[Vou [OuputHiGH Votage [Toren 
[var | Oupartowvanage tare 
ve YrparriGHveiece «CW Wor 
rp LOW Watape 


Input Load Current Vin =0 Vto+Vcc 
Output Leakage Current VouT = 0 V to +Vcc 


ee 

a aw 

a aa 

_ a ae 

Icc1 Vcc Active Current (Note 3) f = 5 MHz, a 
es 


ale ane 
Vcc CMOS Standby Current 
[rs [Ver Curent Ouine Read [CE=OE=VuWrr=voo 


Notes: 
1. Vec must be applied simultaneously or before Veep, and removed simultaneously or after Vpp. 


2. Caution: The Am27LV010 must not be removed from (or inserted into) a socket when Vcc or Vpp is applied. 
3. Iec1 is tested with OE = Vin to simulate open outputs. 
4 


. Minimum DC Input Voltage is —0.5 V. During transitions, the inputs overshoot to —2.0 V for periods less than 20 ns. 
Maximum DC Voltage on output pins is Vcc +0.5 V, which may overshoot to Vcc + 2.0 V for periods less than 20 ns. 
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10 10 
=< 75 - 75 
@ © 
SE 5 SE 5 
FS Fs 
Q. Qa 
=) =) 
mo 25 QM 25 

0 0 

1 2 3 4 5 6 F7 8 9 10 -75 -50 -25 0 25 50 75 100 125 150 
Frequency in MHz Temperature in °C 
Figure 1. Typical Supply Current Figure 2. Typical Supply Current 
vs. Frequency vs. Temperature 
Vee = 3.6 V, T = 25°C Vcc = 3.6 V, f = 5 MHz 
17341A-5 17341A-6 
CAPACITANCE 


Parameter |_epvosz_| 
Symbol Parameter Description Test Conditions 


Output Capacitance VouT =0 V 


Notes: 
1. This parameter is only sampled and not 100% tested. 
2. TA=+25°C, f= 1 MHz. 
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SWITCHING CHARACTERISTICS over sorting ranges unless otherwise specified 
(Notes 1, 3 and 4) (for APL products, Group A, Subgroups 9, 10 and 11 are tested unless 
otherwise noted) 


Am27LV010/Am27LV010B 
Parameter Test 
JEDEC} Standard] Description Conditions 
tAVaV tacc | Address to CE = OE=Vi 
Output Delay 
tELQV Chip Enable 
to Output Delay OE = ee 
tGLav Output Enable to | —~ 
Output Delay CE = VIL 


tEHQZ tDF Chip Enable HIGH 

tGHQZ or Output Enable 
HIGH, whichever 
comes first, to 
Output Float 
(Note 2) 


tAXQXx tOH Output Hold from 
Addresses, CE, or 
OE, whichever 
occurred first 


Notes: 
1. Vcc must be applied simultaneously or before Vpp, and removed simultaneously or after Vpp. 
This parameter is only sampled and not 100% tested. 


2 
3. Caution: The Am27LV010 must not be removed from, or inserted into, a socket when Vpp or Vcc is applied. 
4 


. Output Load: 1 TTL gate and Ci = 100 pF 
Input Rise and Fall Times: 20 ns 
Input Pulse Levels: 0.40 Vto2.4V 
Timing Measurement Reference Level—Inputs: 0.8 V and 2.0 V 
Outputs: 0.8 V and 2.0 V 
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SWITCHING TEST CIRCUIT 


Device 
Under 
Testing 


Diodes = IN3064 
or Equivalent 


17341A-7 


CL = 100 pF including jig capacitance 


SWITCHING TEST WAVEFORM 


2.4V 
2.0 V 2.0 V 
> Test Points ¢ 
0.8 V 0.8 V 
0.40 V 


Input Output 
17341A-8 


AC Testing: Inputs are driven at 2.4 V for a Logic “1” and 0.40 V for a Logic “0”. Input pulse rise and fall times are < 20 ns. 
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AMD al 


KEY TO SWITCHING WAVEFORMS 


WAVEFORM 


SWITCHING WAVEFORM 


2.4 
Addresses {2.0 Addresses Valid 
0.40 0.8 
CE 
tCE 
OE 
tOE 
tACcc 
High Z (Note 1) CC 
Output 


Notes: 


INPUTS 


Must Be 
Steady 


May 
Change 
from H to L 


May 


Change 
from LtoH 


Don’t Care, 
Any Change 
Permitted 


Does Not 
Apply 


OUTPUTS 


Will Be 
Steady 


Will Be 
Changing 
from H to L 


Will Be 
Changing 
from Lto H 


Changing, 
State 
Unknown 


Center 

Line is High 
Impedance 
“Off” State 


KS000010 


tOH 


Valid Output 


17341A-9 


1. OE may be delayed up to tacc — toe after the falling edge of the addresses without impact on tacc. 


2. tpoF is specified from OE or CE, whichever occurs first. 
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PROGRAMMING FLOW CHART 


Vpp = 12.75 V 
X=0 


Interactive 
Section 


Increment Address 


Verify Section 


Device Failed 


Pass 


17341A-10 


Figure 1. Flashrite Programming Flow Chart 
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DC PROGRAMMING CHARACTERISTICS (Ta = +25°C +5°C) (Notes 1, 2 and 3) 


PS | manevonevin | ncn | ae | oe [om 
Symbol Parameter Description Test Conditions 

| tr | Input Current (All inputs) | Vv=YuorVn | | t0.0 | 
[ve _| input owlevel alinpuisy) | SSSC*dYC | CV 
[Wn | inputhiGHtevel—SESCSCSC~C~dC*CC CC OS 
| Vo.___| OutputLOW Voltage During Verify | tou =21mA | 
Vox | OutputHIGH Voltage During Verty | lw=-#00uk «aa || 
| Vu | AsAutoSelectVoltage | 1S 
| cc | Voc Supply Current (Program& Verity, | | 8m 
[tr | VerSupply Current (Program) «| OE=VunE=Vm | «Ta —«|s mA 
[Wee | Fiashrite Supply VotageSdSSSSCSC*~“‘“‘*~*~*dSC«iCOOC*S 
Flashrite Programming Voltage Ds 125 


toVEL Data Setup Time 
tGHAX Address Hold Time 


Output Enable to Output Float Delay 
Vpp Setup Time 


PGM Initial Program Pulse Width 
Vcc Setup Time 


CE Setup Time 
Data Valid from OE 


1. Vcc must be applied simultaneously or before Vpp, and removed simultaneously or after Vpp. 


Address Setup Time 


Data Hold Time 


2. When programming the Am27LV010, a 0.1 uF capacitor is required across Vpp and ground to suppress spurious voltage 
transients which may damage the device. 


3. Programming characteristics are sampled but not 100% tested at worst-case conditions. 
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INTERACTIVE AND FLASHRITE PROGRAMMING ALGORITHM WAVEFORM 
(Notes 1 and 2) 


Program Program Verify 
VIN 


Data ee In Stable (| Data Out i 
= Es 0” 
Vpp 
t 
Vec + 1 +1 ele 


Vcc 
Vcc 
tvcs 
V 
CE 
V 


tCES 
VIH FT 


VIL 


= 


fa 


PGM 


' tOE 
Vin OES 


VIL 


Notes: 17341A-11 
1. The input timing reference level is 0.8 V for Vit and 3 V for Vin. 


2. toe and tprP are characteristics of the device, but must be accommodated by the programmer. 
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2 Megabit (262,144 x 8-Bit) Low Voltage CMOS EPROM 


DISTINCTIVE CHARACTERISTICS 


@ Single 3.3 V power supply 
— Regulated power supply 3.0 V—3.6 V 
— Unregulated power supply 2.7 V-3.6 V 
(battery-operated systems) 


m@ Low power consumption: 
— 10 pA typical CMOS standby current 
— 90 uwW maximum standby power 
— 54 mW power at 5 MHz maximum 


@ Fast access time 
— 150ns 


m@ JEDEC-approved pinout 
— Pin compatible with 5.0 V 2 Mbit EPROM 
— Easy upgrade from 28-pin JEDEC EPROMs 


GENERAL DESCRIPTION 


The Am27LV020 is a low voltage, low power 2 Mbit, 
ultraviolet erasable, progammable read-only memory 
organized as 256K words by 8 bits per word. 


The Am27LV020 operates from a single power supply of 
3.3 V and is offered with two power supply tolerances. 
The Am27LV020 has a Vcc tolerance range of 3.3 V 
+0.3 V making it suitable for use in systems that have 
regulated power supplies. The Am27LV020B has a volt- 
age supply range of 2.7 V—3.6 V making it an ideal part 
for battery operated systems. 


Maximum power consumption of the Am27LV020 in 
standby mode is only 90 pW. If the device is constantly 
accessed at 5 MHz, thenthe maximum power consump- 
tion increases to 54 mW. These power ratings are sig- 
nificantly lower than typical EPROMs. Also, as power 
consumption is proportional to voltage squared, 3.3 V 


BLOCK DIAGRAM 


o—»> Vcc 
oO Vop 


OE Output Enable 

= Chip Enable 

CE and 
PGM Prog Logic 


AO-A17 
Address 
Inputs 


—————— 


Publication# 17342 Rev.A Amendment/0 
Issue Date: July 1993 


Y 
Decoder 


xX 
Decoder 


This document contains information on a product under development at Advanced Micro Devices, Inc. 
The information is intended to help you to evaluate this product. AMD reserves the right to change or 4-21 
discontinue work on this proposed product without notice. 


be 


Advanced 
Micro 
Devices 


m@ 100% Flashrite™ programming 
— Typical programming time of 32 seconds 


@ Latch-up protected to 100 mA from —-1 V to 
Vcc +1 V 


@ High noise immunity 


m@ Compact 32-pin DIP package requires no 
hardware change for upgrades to 8 Mbit 


@ Versatile features for simple interfacing 
— Both CMOS and TTL input/output compatibility 
— Two line control functions 


devices consume at least 57% less power than their 
5.0 V counterparts. Due to its lower current and voltage, 
the Am27LV020 is well-suited for battery operated and 
portable systems as it extends the battery life in these 
systems. Typical applications are notebook and hand- 
held computers as well as cellular phones. 


The Am27LV020 is packaged in the industry standard 
32-pin windowed ceramic DIP and LCC packages, as 
well as one-time programmable (OTP) packages. This 
device is pin-compatible with the 5.0 V devices. 


The Am27LV020 uses AMD’s Flashrite™ programming 
algorithm (100 us pulses) resulting in typical program- 
ming times of 32 seconds. This device is manufactured 
on AMD’s sub-micron process technology which pro- 
vides high speed, low power and high noise immunity. 


Data Outputs 
DQ0-DQ7 


Output Buffers 


2,097,152-Bit 
Cell Matrix 


17342A-1 
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PRODUCT SELECTOR GUIDE 


Family Part No Am27LV020/Am27LV020B 


Ordering Part No: 
Am27LV020 (3.0 V-3.6 V) 
Am27LV020B (2.7 V-3.6 V) PCT 200 
Max Access Time (ns) ps0 | 00 
CE (E) Access (ns) ps0 | 00 
OE (G) Access (ns) ee 
CONNECTION DIAGRAMS 
Top View 
Vcc 
PGM (P) 
A17 
A14 
A13 
‘ A7 A14 
. AG A13 
Ag A5 A8 
Ait A4 AQ 
OE (G) A3 A11 
A2 OE (G) 
sie Al A10 
CE (E) AO CE (E) 
DQ7 DQo DQ7 
DQ6 
DQ5 
DQ4 
DQ3 17342A-2 17342A-3 


Notes: 
1. JEDEC nomenclature is in parenthesis. 
2. The 32-pin DIP to 32-pin LCC configuration varies from the JEDEC 28-pin DIP to 32-pin LCC configuration. 


PIN DESCRIPTION LOGIC SYMBOL 

AQ-A17 = Address Inputs 

CE (E) = Chip Enable Input 

DQ0-DQ7 = Data Input/Outputs 

OE (G) = Output Enable Input 

PGM (P) = Program Enable Input 

Vcc = Vcc Supply Voltage 

Vpp = Program Supply Voltage 

Vss = Ground 17342A-4 
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ORDERING INFORMATION 
EPROM Products 


AMD standard products are available in several packages and operating ranges. The order number (Valid Combination) is 
formed by a combination of: 


AM27LV020 -150 D 


B 
Lo OPTIONAL PROCESSING 


Blank = Standard processing 
B = Burn-in 


TEMPERATURE RANGE 

C = Commercial (0°C to +70°C) 

| Industrial (-40°C to +85°C) 

E = Extended Commercial (—55°C to +125°C) 


PACKAGE TYPE 

D = 32-Pin Ceramic DIP (CDV032) 

L = 32-Pin Rectangular Ceramic Leadless 
Chip Carrier (CLV032, JEDEC Type) 


SPEED OPTION 
See Product Selector Guide and 
Valid Combinations 


DEVICE NUMBER/DESCRIPTION 
Am27LV020 — 2 Megabit (262,144 x 8-Bit) Low Voltage CMOS EPROM with 
3.0 V—3.6 V Vcc Tolerance 


Am27LV020B —2 Megabit (262,144 x 8-Bit) Low Voltage CMOS EPROM with 
2.7 V-—3.6 V Vcc Tolerance 


Valid Combinations Valid Combinations 
Valid Combinations list configurations planned to be 
DC, DCB, DI, supported in volume for this device. Consult the lo- 


AM27LV020-150 | DIB, LC, LCB, cal AMD sales office to confirm availability of specific 
LI, LIB valid combinations and to check on newly released 


AM27LV020-200 combinations. 
AM27LV020-250 


DC, DCB, DE, 
AM27LV020-300 | DEB, DI, DIB, 


AM27LV020B-200 | LC, LCB, LI, 


AM27LV020B-250| 118: LE, LEB 


AM27LV020B-300 
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ORDERING INFORMATION 
OTP Products 


AMD standard products are available in several packages and operating ranges. The order number (Valid Combination) is 
formed by a combination of: 


AM27LV020 -150 


J Cc 
Lo OPTIONAL PROCESSING 

Blank = Standard processing 

TEMPERATURE RANGE 

C =Commercial (0°C to +70°C) 

| = Industrial (-40°C to +85°C) 

PACKAGE TYPE 

J = 32-Pin Rectangular Plastic Leaded 
Chip Carrier (PL 032) 


SPEED OPTION 
See Product Selector Guide and 
Valid Combinations 


DEVICE NUMBER/DESCRIPTION 
Am27LV020 — 2 Megabit (262,144 x 8-Bit) Low Voltage CMOS OTP EPROM with 
3.0 V—3.6 V Vcc Tolerance 


Am27LV020B —2 Megabit (262,144 x 8-Bit) Low Voltage CMOS OTP EPROM with 
2.7 V-3.6 V Vcc Tolerance 


Valid Combinations 


Valid Combinations Valid Combinations list configurations planned to be 

AM27LV020-150 supported in volume for this device. Consult the lo- 

cal AMD sales office to confirm availability of specific 

AM27LV020-200 valid combinations and to check on newly released 
AM27LV020-250 combinations. 


AM27LV020-300 JC, Jl 
AM27LV020B-200 


AM27LV020B-250 
AM27LV020B-300 
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MILITARY ORDERING INFORMATION 
APL Products 


AMD products for Aerospace and Defense applications are available in several packages and operating ranges. APL (Approved 


Products List) products are fully compliant with MIL-STD-883 requirements. The order number (Valid Combination) is formed by 
a combination of: 


AM27LV020 -200 /B 


A 
Lo LEAD FINISH 


A = Hot Solder Dip 


PACKAGE TYPE 

X = 32-Pin Ceramic DIP (CDV032) 

U = 32-Pin Rectangular Ceramic Leadless 
Chip Carrier (CLV032) 


DEVICE CLASS 
/B = Class B 


SPEED OPTION 
See Product Selector Guide and 
Valid Combinations 


DEVICE NUMBER/DESCRIPTION 
Am27LV020 — 2 Megabit (262,144 x 8-Bit) Low Voltage CMOS EPROM with 
3.0 V—3.6 V Vcc Tolerance 


Am27LV020B —2 Megabit (262,144 x 8-Bit) Low Voltage CMOS EPROM with 
2.7 V—3.6 V Vcc Tolerance 


Valid Combinations Valid Combinations 


: Valid Combinations list configurations planned to 
BME TLVO20-200 be supported in volume for this device. Consult 


AMe/Lv020-250 the local AMD sales office to confirm availability of 
AM27LV020-300 /BXA. /BUA specific valid combinations and to check on newly 
AM27LV020B-250 released combinations. 

AM27LV020B-300 


Group A Tests 


Group A tests consist of Subgroups 
1, 2, 3, 7, 8, 9, 10, 11. 
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FUNCTIONAL DESCRIPTION 
Erasing the Am27LV020 


In order to clear all locations of their programmed con- 
tents, itis necessary to expose the Am27LV020 to an ul- 
traviolet light source. A dosage of 15 W seconds/cm? is 
required to completely erase an Am27LV020. This dos- 
age can be obtained by exposure to an ultraviolet lamp 
— wavelength of 2537 A—with intensity of 12,000 wW/ 
cm?for 15 to 20 minutes. The Am27LV020 should be di- 
rectly under and about one inch from the source and all 
filters should be removed from the UV light source prior 
to erasure. 


It is important to note that the Am27LV020, and similar 
devices, will erase with light sources having wave- 
lengths shorter than 4000 A. Although erasure times will 
be much longer than with UV sources at 2537 A, never- 
theless the exposure to fluorescent light and sunlight will 
eventually erase the Am27LV020 and exposure to them 
should be prevented to realize maximum system reli- 
ability. If used in such an environment, the package win- 
dow should be covered by an opaque label or 
substance. 


Programming the Am27LV020 


‘Upon delivery, or after each erasure, the Am27LV020 
has all 2,097,152 bits in the “ONE”, or HIGH state. 
“ZEROs” are loaded into the Am27LV020 through the 
procedure of programming. 


The programming mode is entered when 12.75 V + 
0.25 V is applied to the Vep pin, CE and PGM are at Vit 
and OE is at Vin. 


For programming, the datato be programmed is applied 
8 bits in parallel to the data output pins. 


The Flashrite algorithm reduces programming time by 
using 100 us programming pulse and by giving each ad- 
dress only as many pulses as are necessary in order to 
reliably program the data. After each pulse is applied to 
a given address, the data in that address is verified. If 
the data does not verify, additional pulses are given until 
it verifies or the maximum is reached. This process is re- 
peated while sequencing through each address of the 
Am27LV020. This part of the algorithm is done at Vcc = 
6.25 V to assure that each EPROM bit is programmed to 
a sufficiently high threshold voltage. After the final ad- 
dress is completed, the entire EPROM memory is veri- 
fied at Vcc = Vpp = 5.25 V. Am27LV020 can be 
programmed using the same algorithm as the 5 V coun- 
terpart 27C020. 


Please refer to Section 6 for programming flow chart and 
characteristics. 


Program Inhibit 


Programming of multiple Am27LV020s in parallel with 
different data is also easily accomplished. Except for 
CE, all like inputs of the parallel Am27LV020 may be 
common. A TTL low-level program pulse applied to an 
Am27LV020 CE input with Vep = 12.75 + 0.25 V, PGM 
LOW, and OE HIGH will program that Am27LV020. 


PRELIMINARY 


A high-level CE input inhibits the other Am27LV020s 
from being programmed. 


Program Verify 


A verify should be performed on the programmed bits to 
determine that they were correctly programmed. The 
verify should be performed with OE and CE at Vi, PGM 
at ViH, and Vpp between 12.5 V and 13.0 V. 


Auto Select Mode 


The auto select mode allows the reading out of a binary 
code from an EPROM that will identify its manufacturer 
and type. This mode is intended for use by programming 
equipment for the purpose of automatically matching 
the device to be programmed with its corresponding 
programming algorithm. This mode is functional in the 
25°C +5°C ambient temperature range that is required 
when programming the Am27LV020. 


To activate this mode, the programming equipment 
must force 12.0 + 0.5 V on address line AQ of the 
Am27LV020. Two identifier bytes may then be se- 
quenced from the device outputs by toggling address 
line Ao from Vit to Vin. All other address lines must be 
held at Vit during auto select mode. 


Byte 0 (AO = ViL) represents the manufacturer code, and 
Byte 1 (AO = Vin), the device identifier code. For the 
Am27LV020, these two identifier bytes are given in the 
Mode Select table. All identifiers for manufacturer and 
device codes will possess odd parity, with the MSB 
(DQ7) defined as the parity bit. 


Read Mode 


The Am27LV020 has two control functions, both of 
which must be logically satisfied in order to obtain data 
at the outputs. Chip Enable (CE) is the power control 
and should be used for device selection. Output Enable 
(OE) is the output control and should be used to gate 
data to the output pins, independent of device selection. 
Assuming that addresses are stable, address access 
time (tacc) is equal to the delay from CE to output (tce). 
Data is available at the outputs toe after the falling edge 
of OE, assuming that CE has been LOW and addresses 
have been stable for at least tacc — toe. 


Standby Mode 


The Am27LV020 has a CMOS standby mode which re- 
duces the maximum Vcc current to 25 pA. It is placed in 
CMOS-standby when CE is at Vcc + 0.3 V. The 
Am27LV020 also has a TTL-standby mode which re- 
duces the maximum Vcc current to 0.6 mA. Itis placed in 
TTL-standby when CE is at Vin. When in standby mode, 
the outputs are in a high-impedance state, independent 
of the OE input. 


Mixed Power Supply System 


Am27LV020 (in 3.0 V to 3.6 V regulated power supply) 
can be intefaced with 5 V system only when the I/O pins 
(DQ0-—DQ7) are not driven by the 5 V system. Vimax = 
Vectv +2.2 V for address and clock pins and Vinmax = 


4-26 Am27LV020/Am27LV020B 


PRELIMINARY 


Vectv +0.5 V for I/O pins should be followed to avoid 
CMOS latch-up condition. 


Output OR-Tieing 


To accommodate multiple memory connections, a two- 
line control function is provided to allow for: 


m Low memory power dissipation 
m Assurance that output bus contention will not occur 


It is recommended that CE be decoded and used as the 
primary device-selecting function, while OE be made a 
common connection to all devices in the array and con- 
nected to the READ line from the system control bus. 
This assures that all deselected memory devices are in 
their low-power standby mode and that the output pins 
are only active when data is desired from a particular 
memory device. 


MODE SELECT TABLE 


/Program sd 


Program Inhibit | Vin PX 


(Note 3) 


Notes: 

1. VH=12.0Vt0.5V 

2. Xcan be either Vit or ViH 
3. A1-A8 = A10-A17 = ViL 
4 


a 


Auto Select es 
[Devicecode {| MT MX mH 


AMD cl 


System Applications 


During the switch between active and standby condi- 
tions, transient current peaks are produced on the rising 
and falling edges of Chip Enable. The magnitude of 
these transient current peaks is dependent on the out- 
put Capacitance loading of the device. At a minimum, a 
0.1 uF Ceramic capacitor (high frequency, low inherent 
inductance) should be used on each device between 
Vcc and Vss to minimize transient effects. In addition, to 
overcome the voltage drop caused by the inductive ef- 
fects of the printed circuit board traces on EPROM ar- 
rays, a 4.7 pF bulk electrolytic capacitor should be used 
between Vcc and Vss for each eight devices. The loca- 
tion of the capacitor should be close to where the power 
supply is connected to the array. 


a a 


. See DC Programming Characteristics for Vpp voltage during programming. 
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ABSOLUTE MAXIMUM RATINGS 
Storage Temperature: 


OTP PIOGUGIS 22. e5e0e eeeees —65°C to +125°C 
All Other Products ........... —65°C to +150°C 
Ambient Temperature 
with Power Applied ............. —55°C to +125°C 


Voltage with Respect to Vss: 
All pins except A9, Ver, and 


Woo (NOIG 1) csscccuncscs —0.6 V to Vcc + 0.6 V 
AQ and Vpp (Note 2) ............. —0.6V to 13.5 V 
MOG oe1idcecuuere oal ee eetasceuns —0.6Vto7.0V 
Notes: 


1. During transitions, the input may overshoot Vss to 
-2.0 V for periods of up to 20 ns. Maximum DC voltage 
on input and I/O may overshoot to Vcc + 2.0 V for peri- 
ods of up to 20 ns. 


2. During transitions, AQ and Vpp may overshoot Vss_ to 
-2.0 V for periods of up to 20 ns. A9 and Vpp must not 
exceed 13.5 V for any period of time. 


Stresses above those listed under Absolute Maximum Rat- 
ings may cause permanent device failure. Functionality at or 
above these limits is not implied. Exposure to absolute maxi- 
mum ratings for extended periods may affect device reliability. 


PRELIMINARY 


OPERATING RANGES 
Commercial (C) Devices 


Case Temperature (Tc).......... 0°C to +70°C 
Industrial (1) Devices 

Case Temperature (Tc) ........ —40°C to +85°C 
Extended Commercial (E) Devices 

Case Temperature (Tc)....... —§5°C to +125°C 
Military (M) Devices 

Case Temperature (Tc)....... —55°C to +125°C 
Supply Read Voltages: 

Vecfor Am27LV020 .......... +3.0 V to +3.6 V 

VecforAm27LV020B ......... +2.7 V to +3.6 V 


Operating ranges define those limits between which the func- 
tionality of the device is guaranteed. 
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DC CHARACTERISTICS over operating ranges unless otherwise specified 
(Notes 1, 2, 3 and 4) (for APL products, Group A, Subgroups 1, 2, 3, 7 and 8 are tested 
unless otherwise noted) 


Parameter 
Symbol | Parameter Description Test Conditions 


TTL and CMOS Inputs for Vcc = 3.0 V to 3.6 V 


| Vou | Output HIGH Voltage loH = -2.0 mA 2.4 


VOH 
Tv [owputiow vonage [| 20m ||| 
[Vin [Input HiGHVorage 
VIL 
lu 
ILo 


< 


nest owvotage if SSCS tw 


Input Load Current Vin = 0 Vto Vcc 


Output Leakage Current VouT = 0 V to Vcc }CiiDevices | 
|EMDevices | 
_ “ 


(Note 3) f = 5 MHz 
louT =O mA 
(pen Outs) 


Parameter 
Symbol | Parameter Description Test Conditions 


CMOS for Vcc = 2.7 V to 3.6 V 


Output HIGH Voltage IOH = —20 pA 


Output LOW Voltage lo. = 20 pA 


E/M Devices 
Output Leakage Current VouT = 0 V to +Vcc C/| Devices 
E/M Devices 


CE = VIL, C/I Devices 
Vcc Active Current f = 5 MHz, 


(Note 3) louT=OmA E/M Devices 
(Open Outputs) 


 IPPr Vpp Supply Current (Read) CE = OE = Vit, Vpp = Vcc 


Notes: 
1. Vcc must be applied simultaneously or before Veep, and removed simultaneously or after Vpp. 


2. Caution: The Am27LV020 must not be removed from (or inserted into) a socket when Vcc or Vpp is applied. 
3. Icec1 is tested with OE = Vin to simulate open outputs. 
4 


. Minimum DC Input Voltage is —0.5 V. During transitions, the inputs may overshoot to —2.0 V for periods less than 20 ns. 
Maximum DC Voltage on output pins is Vec +0.5 V, which may overshoot to Vcc +2.0 V for periods less than 20 ns. 


—0.3 
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10 
= (75 - 7.5 
Z 2 
5 o<@ = <x 
OE 5 SOE 5 
a= pec 
& a 
p> } =) 
”~ 25 QD 25 
0 0 
1 2 3 4 5 6 7 8 9 10 -75 -50 -25 O 25 50 75 100 125 150 
Frequency in MHz Temperature in °C 
Figure 1. Typical Supply Current Figure 2. Typical Supply Current 
vs. Frequency vs. Temperature 
Vcc = 3.6 V, T = 25°C Vcc = 3.6 V, f= 5 MHz 
17342A-5 17342A-6 
CAPACITANCE 
Parameter CDV032 CLV032 PLO32 
oe Parameter pexalption Test Conditions eee 
| 10 | | io | 8 | 10 | pF 
= 


Notes: 


1. This parameter is only sampled and not 100% tested. 
2. TA=+25°C, f= 1 MHz. 
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SWITCHING CHARACTERISTICS over operating ranges unless otherwise specified 
(Notes 1, 3 and 4) (for APL products, Group A, Subgroups 9, 10 and 11 are tested 
unless otherwise noted) 


PRELIMINARY 


Parameter Am27LV020/Am27LV020B 


Symbols Parameter 


| JEDEC| Standard Description Test Conditions 


tAVaV tAcc Address to a 
Output Delay CE = OE = VIL 


tELQV tCE Chip Enable a 
Output Delay OE = VIL 
Output Enable to CE = Vit | Min | 


HIGH, whichever 
comes first, to 
Output Float 


Addresses, CE, or 
OE, whichever 
occurred first 


1. Vcc must be applied simultaneously or before Vpp, and removed simultaneously or after Vpp. 
This parameter is only sampled and not 100% tested. 


2 
3. Caution: The Am27LV020 must not be removed from, or inserted into a socket or board when Vpp or Vcc is applied. 
4 


. Output Load: 1 TTL gate and Cx = 100 pF, 
Input Rise and Fall Times: 20 ns, 
Input Pulse Levels: 0.40 V to 2.4 V, 
Timing Measurement Reference Level—Inputs: 0.8 V and 2.0 V, 
Outputs: 0.8 V and 2.0 V 
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SWITCHING TEST CIRCUIT 


Device 2.7 kQ 
Under 05.0 V 


Test 


Diodes = IN3064 
or Equivalent 


17342A-7 


Ci = 100 pF including jig capacitance 


SWITCHING TEST WAVEFORM 


2.4V 


2.0 V 2.0 V 


» Test Points ¢ 


0.8 V 0.8 V 


0.40 V 


Input Output 


17342A-6 


AC Testing: Inputs are driven at 2.4 V for a Logic “1” and 0.40 V for a Logic “0”. Input pulse rise and fall times are < 20 ns. 
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KEY TO SWITCHING WAVEFORMS 


INPUTS 


Must Be 
Steady 


May 
Change 
from H to L 


May 


Change 
from L to H 


Don’t Care, 
Any Change 
Permitted 


Does Not 
Apply 


OUTPUTS 


Will Be 
Steady 


Will Be 
Changing 
from H to L 


Will Be 
Changing 
from L to H 


Changing, 
State 
Unknown 


Center 

Line is High 
Impedance 
“Off” State 


AMD cl 


KS000010 


SWITCHING WAVEFORM 


2.4 ee ee 
Addresses q 2.0 Addresses Valid “ 

0.40 O8 ace 

CE 

tCE 
OE 
tOE 
tACC 


tOH 
(Note 1 * 


High Z —— 
Output {( ‘ Valid Output 


Notes: 


17342A-8 


1. OE may be delayed up to tacc — toe after the falling edge of the addresses without impact on tacc. 


2. toF is specified from OE or CE, whichever occurs first. 
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PROGRAMMING FLOW CHART 


Address = First Location 


Vpp = 12.75 V 
X=0 


— 


Interactive 
Section 


No 
Verify Byte 
? 


Pass 


Last 
Address? 


Yes 
Vcc = Vpp = 5.25 V 


Increment Address 


————— 


Verify Section 


— 


Pass 


Figure 1. Flashrite Programming Flow Chart 
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DC PROGRAMMING CHARACTERISTICS (Ta = +25°C +5°C) (Notes 1, 2 and 3) 


Ce ee 

Symbol Parameter Description Test Conditions 

| tu | Input Current (Allinputs) | Viv= Vor | 0. 

[vic [input Low Level (ainputsy | SSC*dC OY 
[Vn [inputHiGHtevel Cid SSCSC*dSC*« Cec v 08 | 

| Vor__| Output LOW Voltage During Verify | lao =21mA TCT tT 
[Vou | OutputHIGH Voltage During Veriy | lon= and] 2 || CV 
| Vu | AsAutoSelectVoltage | ST 
| loc | Voc Supply Current (Program & Verity) | || mA 
[ire | VerSupply Current Program) | OE=VuOE=Vmw | 

[Voc __| Flashrite SupplyVotage | SSSC*?C« 

Flashrite Programming Voltage a 


Address Setup Time 


Data Setup Time 


Address Hold Time 


Vcc Setup Time 
Data Valid from OE 


PGM Initial Program Pulse Width 


1. Vcc must be applied simultaneously or before Vpp, and removed simultaneously or after Vpp. 


2. When programming the Am27LV020, a 0.1 uF capacitor is required across Vpp and ground to suppress spurious voltage 
transients which may damage the device. 


3. Programming characteristics are sampled but not 100% tested at worst-case conditions. 
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INTERACTIVE AND FLASHRITE PROGRAMMING ALGORITHM WAVEFORM 
(Notes 1 and 2) 


Program Program Verify 
VIN 


Data [ DatainStable In Stable ae Data Out i 


V 
VIL 
Vcc + 1 IPs 
Vcc 
Vcc 
tvcs 
VIH 
CE 
VIL 


tCES 
VIH pf f lO 


Vin tPpw tOES 


PGM 


VIL 


Notes: 17342A-10 
1. The input timing reference level is 0.8 V for Vit and 3 V for Vin. 


2. toe and tprp are characteristics of the device, but must be accommodated by the programmer. 
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Section 5 


ExpresSROM™ Memories ................ 0.00 ccc eee eee eens 
An Introduction to ExpressROM™ Memories ................0000e0 eee 


Am27X64 

Am27X128 
Am27X256 
Am27X512 
Am27X010 


Am27X1024 
Am27X020 
Am27X2048 
Am27X040 
Am27X400 
Am27X4096 
Am27X080 
Am27X800 


64K (8,192 x 8-Bit) CMOS ExpressROM™ Device ........ 
128K (16,384 x 8-Bit) CMOS ExpressROM™ Device ...... 
256K (32,768 x 8-Bit) CMOS ExpressROM™ Device ...... 
512K (65,536 x 8-Bit) CMOS ExpressROM™ Device ...... 
1 Megabit (131,072 x 8-Bit) CMOS 

ExpressSROM™ Device .......... 00.000 e eee eee eee 
1 Megabit (65,536 x 16-Bit) CMOS 

ExpressROM™ PCS pane ese da bowen es 6654054496 Ga 
2 Megabit (262,144 x 8-Bit) CMOS 

ExpressROM™ Device .......... 00.00: eee eee eee eas 
2 Megabit (131,072 x 16-Bit) CMOS 

ExpressSROM™ Device ............. 00.0 cece eee eee 
4 Megabit (524,288 x 8-Bit) CMOS 

ExpressROM™ Device .......... 00.000 ccc eee ences 
4 Megabit (524,288 x 8-Bit/262,144 x 16-Bit) ROM 
Compatible CMOS ExpressROM™ Device .............. 
4 Megabit (262,144 x 16-Bit) CMOS 

ExpressROM™ Device .......... 0.0.00 c cece eee eens 
8 Megabit (1,048,576 x 8-Bit) CMOS 

ExpressROM™ Device ..............00 0c cee eee e eee 
8 Megabit (1,048,576 x 8-Bit/524,288 x 16-Bit) ROM 
Compatible CMOS ExpressROM™ Device ............. 


ExpressROM™ Memories 
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ExpressROM™ Memories 


Table 5-1 


ct 


AN INTRODUCTION TO 
ExpressROM™ MEMORIES 


ExpressROM memories are an exciting product family created by Advanced Micro 
Devices to offer the system manufacturer lower cost in the manufacturing process. 
ExpressSROM devices are delivered pre-programmed with your stable code in a low 
cost plastic package and are 100% compatible with the ERPROMs they replace. An 
ExpressROM device is manufactured with the same process as AMD’s standard U.V. 
EPROM equivalent, with the topside passivation layer for plastic encapsulation. Since a 
standard EPROM die is used, you are assured that the ExpressROM family is identical 
in architecture, density, and pinout to both AMD's current and future generations of high 
performance CMOS EPROMs. 


ExpressROM devices are inventoried unprogrammed. Upon verification of your code, 
every device is rigorously tested under both AC and DC operating conditions prior to 
shipment. Also, because ExpressROM memories are shipped board-ready with factory 
guaranteed quality, your ship-to-stock or Just-In-Time programs can be easily imple- 
mented. At Advanced Micro Devices, we ship them the way you want them—ready for 
your system. And there are none of the delays, costs or risks normally associated with 
custom ROMs. 


Non-Volatile Memory Alternatives 
ExpressROM 
Manufacturer’s Manufacturer’s 
Set-upChage | No | NO | NO] Ves 
a 15-20K 


Fully Tested 
Custom Pattern 
User Programming 
a 


| Auto Insertion —_| Insertion 


Flexibilit Poisrenranninniiio | vor ao 2 Weeks — et 6-10 
, Prog Reprogram Prior to Use Weeks 
Prior to Use 


Plastic packaging inherently provides a cost savings over standard EPROMs packaged 
in expensive windowed ceramic DIPs. However, component price is only a small part of 
your true in-system cost. ExpressROM devices allow you to eliminate or reduce costs in 
several other areas: programming, testing, labeling and production. Since ExpressROM 
memories are delivered with your code, you will reap savings by eliminating program- 
ming costs and associated yield losses. Incoming inspection may often be eliminated 
since your ExpressROM devices have been thoroughly tested and are guaranteed to 
operate to full specifications with your code! Additional in-house cost savings can be 
attained by using automatic insertion equipment in lieu of manual placement into 
sockets. 


ExpressROM devices were designed to provide a low cost alternative for EPROM users 
without the liabilities of other non-volatile memory alternatives. Although ROMs have a 
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lower component cost, they are economically feasible only at high volume and have the 
risks of long leadtimes and limited manufacturing flexibility. While OTP EPROMs offer 
the systems manufacturer the ability to respond to varying codes during production, they 
force the user to incur additional and hidden costs. 


ExpressROM Memories Lower Cost 


ExpressROM memories eliminate or reduce costs in several areas. These include 
programming, testing, marking and labeling. Standard programming of blank devices 
may reveal other hidden expenses such as costs associated with possible programming 
yield losses, capacity constraints, labels and other supplies, rework, inventory and 
associated queue time, handling, maintenance, labor and personnel, transit costs, 
inspections, floor space and other overhead. AMD’s ExpressROM memories add value 
by eliminating or reducing all these costs in your system manufacturing environment. 


Our mission at AMD is to deliver you the services and products you demand to build the 
cost competitive systems you need to win in your markets. The ExpressROM memory 
provides this opportunity. As one of the world’s five largest IC manufacturers and the 
first to market with a 1 Mbit EPROM, we appreciate the value of efficient manufacturing. 
Compressing time-to-market cycles, improving yields and providing high levels of quality 
are invaluable strategies for today’s manufacturer. At Advanced Micro Devices we are 
proud to offer another tool to give our customers this strategic advantage, the 
ExpressROM Memory: the ROM without the wait! 


ExpressROM Memory Flow 


Mark Accordi 
AMD’s OTP EPROM devices are taken i ONECR 
from inventory in our off-shore testing Requirement 


facility and processed as shown. 


Program per 
Customer 
Requirement 


100% Electrical Test 
at Temperature 


Excelsior Sample 
Test 
Electrical Test @ 
Hot, Room, Cold 
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ORDERING ExpressROM DEVICES 


The following procedure outlines the method for ordering an ExpressROM device. 
For more information, contact your local AMD sales representative. 


1) Send in the Code Customer 


Please have your field sales representative provide you with Sends in the 
the latest version of the ExpressROM Code Approval Form Code 
(see Page 5-7). This form will provide all the necessary infor- 
mation required for processing your order. After receiving this 
form, fill out the Code Transmittal and Ordering Information 


' AMD Checks th 
sections. Then send the form with two (2) master copies of Goiianral ee 
each code being ordered to your field sales representative. To a Verification 
minimize the verification turn-around process, supply two EPROM 


master copies of each code using standard EPROMs identical 
in architecture and density as the ExpressROM device being 
ordered. Two master copies per code are required in order to 
guarantee proper code transmission. Please be sure the 


2) AMD Checks the Code and Generates 
a Verification EPROM 


We check that both EPROMs contain the same code to make AMD 
certain there was not a mix-up in shipping your codes to the Begins 
factory as well as ensuring that the integrity of your code has miewicien 
been preserved. After confirming this, a unique 5-digit code 

designation is assigned. The AMD part number is formed by 

adding the 5-digit code designation as a suffix to the 

ExpressROM Device number. See below: 


Am27X010-105JC X X X XX 


DEVICE CODE 
NUMBER DESIGNATION 


AMD then logs in your code with the 5-digit code designation 
and generates a verification EPROM. The verification EPROM 
along with one of your master EPROMs and the ExpressROM 
Code Approval Form should be back in your hand for final ap- 
proval within 2-3 days. The other master EPROM remains at 
AMD for our records. Please note: the verification EPROM is 
simply a means of transferring the code and is not necessarily 
indicative of the ExpressROM product being ordered. 


3) Confirm the Copy and Place the Order 


Once the verification EPROM is approved, sign the Approval 
Section of the ExpressROM Code Approval Form and return 
it to AMD with your purchase order. Upon receipt of the 
signed form and a purchase order, AMD enters the order and 
begins production. Logged codes are maintained for 60 days 
and then deleted if there is no purchase order placed. 
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TERMS AND CONDITIONS 

You should be aware of the following when ordering ExpressROM devices. 
1) AMD will maintain customer code confidentiality. 

2) AMD will absorb all initial set-up costs. 


3) All orders are subject to minimum quantities. The minimum quantity for initial orders 
is 5,000 pieces. 


4) AMD may begin production 14 days in advance of the AMD scheduled ship date cov- 
ered by a purchase order and requires 14 days minimum notification from the AMD 
scheduled ship date for code changes. The customer is liable for all work-in-process 
covered by the same purchase order. 


5) No schedule changes may be made within 14 days of AMD scheduled ship date. 


6) All unpackaged die product procured by the customer is for use exclusively in the 
customer's end products. Any other use of die product must be approved in writing 
by AMD. 


7) Code changes with Work-In-Process will require additional charges and may affect 
delivery schedules. 


8) All other terms and conditions which normally apply to AMD’s EPROMs (if any) also 
apply with AMD’s ExpressROM memories. 
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CODE TRANSMITTAL AND ORDERING INFORMATION SECTION Rev.7 11/05/92 


Please complete items 1 thru 9. To minimize the verification turn-around process, supply 2 master copies of 
each code using EPROMs of the same architecture and density as the ExpressROM™ Device being ordered. 
Also, be sure the checksum is clearly identified on each master EPROM. 


ANSMI ECT! 


1. Company Name: 2. Date: 


3. Incoming Master's Part #: 4. Master's Checksum: 
MA | 


Please check the appropriate ExpressROM™ Memory data sheet for valid combinations and mark appropriate 
boxes below: 


5. Part #: QO Am27X64 Q) -55 J -70  -90  -120 C -150 J -200 Q) -255 
) Am27X128 QJ -55  -70 (J -90 Q Q ) -200 Q -255 
) Am27X256 L) -55 ) -70 Q -90 O QO Q} -200 OQ) -255 
LY Am27X512 L) -75 QO -90 QO QO LJ -200 Q) -255 
(J Am27X010 QO -105 QO QO Q -200 OQ) -255 
) Am27X1024 Q -90 QO QO Q -200 QO -255 
Q Am27X020 Q O Q -200 QO -255 
Q) Am27X048 O Q Q -200 Q) -255 
lL} Am27X040 Q Q Q) -200 Q) -255 
() Am27X400 O QO (J -200 QO) -255 
lL} Am27X4096 QO Q Q) -200 QO) -255 


6. Package and Temperature: QJ Plastic DIP J Commercial (0°C to +70°C) 
LJ PLCC (J Industrial (-40°C to +85°C) 

Q) TSOP Standard Pinout 

J TSOP Reverse Pinout 
() Other 


7. AMD Standard Part Number: 
8. Customer Ordering Part Number: 


9. Please indicate the exact marking and complete the blank sections (11 characters per line including spaces, 
© = 2 spaces if required). 
AMD Logo 


ExpressROM™ 


Date Code 


APPROVAL SECTION TERMS AND CONDITIONS 


AMD will maintain customer code confidentiality. AMD will absorb all initial set-up costs. 
AMD may begin production 14 days in advance of the AMD scheduled ship date covered by a purchase order and requires 
14 days minimum notification from the AMD scheduled ship date for code changes. 

The customer is liable for all work-in-process covered by the same purchase order. 

No schedule changes may be made within 14 days of AMD scheduled ship date. 

All unpackaged die product procured by the customer is for use exclusively in the customer's end products. 

Any other use of die product must be approved in writing by AMD. 

All orders are subject to minimum quantities. 

Code changes with Work In Process will require additional charges and may affect delivery schedules. 


AMD Standard Part #: Am27X Approved Checksum: 
Customer Signature: Date: 
Title: 


Name (Print): 
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Am27X64 


64 Kilobit (8,192 x 8-Bit) CMOS ExpressROM™ Device 


DISTINCTIVE CHARACTERISTICS 
@ As an OTP EPROM alternative: 
— Factory optimized programming 
— Fully tested and guaranteed 
@ As a Mask ROM alternative: 
— Shorter leadtime 
— Lower volume per code 
m@ Fast access time 
— 55ns 
M Single +5 V power supply 


m@ Compatible with JEDEC-approved EPROM 
pinout 


GENERAL DESCRIPTION 


The Am27X64 is a factory programmed and tested OTP 
EPROM. It is programmed after packaging prior to final 
test. Every device is rigorously tested under AC and DC 
operating conditions to your stable code. It is organized 
as 8,192 by 8 bits and is available in plastic dual in-line 
(PDIP) as well as plastic leaded chip carrier (PLCC) 
packages. ExpressROM devices provide a board-ready 
memory solution for medium to high volume codes with 
short leadtimes. This offers manufacturers a cost- 
effective and flexible alternative to OTP EPROMs and 


Advanced 
Micro 
Devices 


+10% power supply tolerance 

High noise immunity 

Low power dissipation 

— 100 pA maximum CMOS standby current 


@ Available in Plastic Dual In-Line Package (PDIP), 
and Plastic Leaded Chip Carrier (PLCC) 


@ Latch-up protected to 100 mA from —1 V to 
Vcc +1V 

@ Versatile features for simple interfacing 
— Both CMOS and TTL input/output compatibility 
— Two line control functions 


Access times as fast as 55 ns allow operation with high- 
performance microprocessors with reduced WAIT 
states. The Am27X64 offers separate Output Enable 


(OE) and Chip Enable (CE) controls, thus eliminating 
bus contention in a multiple bus microprocessor system. 


AMD’s CMOS process technology provides high speed, 
low power, and high noise immunity. Typical power con- 
sumption is only 80 mW in active mode, and 100 pW in 
standby mode. 


mask programmed ROMs. 


BLOCK DIAGRAM 


AO0-A12 
Address 
Inputs 


WI 


Output Enable E 
Y 
Decoder 


Xx 
Decoder 


Chip Enable 


Data Outputs 
DQ0-DQ7 


Output 
Buffers 


i 
Gating 


Cell Matrix 


ex 
-_ 
- 
H 65,536-Bit 


12084D-1 


Publication# 12084 Rev.D Amendment/0 
Issue Date: July 1993 


PRODUCT SELECTOR GUIDE 


Family Part No Am27X64 


Ordering Part No: 
Vcc +5% 


Vcc +10% 


| wm | 


CONNECTION DIAGRAMS 


Top View 
PDIP PLCC 
Vpp Vec a 
= 
A12 — No O oO 
Pam zz 32 SRS 
GE ee ee ee ee eee ee 
il NC 32 4 
A6 A8 As. . 29 [As 
A5 AQ A5 [| 28 [J A9 
A4 Alt A4 {| 27 LA11 
A3 
Aa OE G) t 26 [NC 
A2T] 25 [|] OE (G) 
ne ae AC 24 TAt0 
Al 20 |_] CE (E) Ao[] CE (E) 
AO DQ7 NCL 22 [| DQ7 
DQO DQ6 DQO{_ 21 [| DQ6 
DQ1 DQ5 Pittttttttttt— 
G66 28546 
DQ2 DQ4 aa - QaAa0 
Vss DQ3 
Nein: 12084D-2 12084D-3 
1. JEDEC nomenclature is in parentheses. 
PIN DESIGNATIONS LOGIC SYMBOL 
A0-A12 = Address Inputs 
CE (E) = Chip Enable Input 


8 
DQ0-DQ7 ae. 


DQ0-DQ7 = Data Inputs/Outputs 


DU = No External Connection (Do Not Use) 

NC = No Internal Connection 

OE (G) = Output Enable Input 

PGM (P) — = Program Enable Input 

Vcc = Vcc Supply Voltage 

Vpp = Program Supply Voltage jopeaiiA 
Vss = Ground 
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ORDERING INFORMATION 
Standard Products 


AMD standard products are available in several packages and operating ranges. The ordering number (Valid Combination) is 
formed by a combination of: 


AM27X64 -5 i 


CODE DESIGNATION 
UL coven by AMD 
TEMPERATURE RANGE 
C = Commercial (0°C to +70°C) 
| = Industrial (-40°C to +85°C) 
PACKAGE TYPE 
P = 28-Pin Plastic Dual In-Line Package (PD 028) 
J = 32-Pin Rectangular Plastic Leaded 
Chip Carrier (PL 032) 
SPEED OPTION 


See Product Selector Guide and 
Valid Combinations 


DEVICE NUMBER/DESCRIPTION 
Am27X64 


64 Kilobit (8,192 x 8-Bit) CMOS ExpressROM™ Device 


Valid Combinations Valid Combinations 
AM27X64-55 Valid Combinations list configurations planned to 


-—AMere64-To__ 70 be supported in volume for this device. Consult 


the local AMD sales office to confirm availability of 
|_AM27X64-90___| specific valid combinations and to check on newly 
AM27X64-120 PC, JC, PI, Jl released combinations. 


AM27X64-150 


AM27X64-200 
AM27X64-255 


5-10 Am27X64 


FUNCTIONAL DESCRIPTION 
Read Mode 


The Am27X64 has two control functions, both of which 
must be logically satisfied in order to obtain data at the 


outputs. Chip Enable (CE) is the power control and 
should be used for device selection. Output Enable (OE) 
is the output control and should be used to gate data to 
the output pins, independent of device selection. As- 
suming that addresses are stable, address access time 
(tacc) is equal to the delay from CE to output (tce). Data 
is available at the outputs toe after the falling edge of 
OE, assuming that CE has been LOW and addresses 


have been stable for at least tacc—toeE. 


Standby Mode 


The Am27X64 has a CMOS standby mode which re- 
duces the maximum Vcc current to 100 LA. Itis placed in 
CMOS-standby when CE is at Vcc + 0.3 V. The 
Am27X64 also has a TTL-standby mode which reduces 
the maximum Vcc current to 1.0 mA. It is placed in TTL- 
standby when CE is at Vin. When in standby mode, the 
outputs are in a high-impedance state, independent of 
the OE input. 


Output OR-Tieing 

To accommodate multiple memory connections, a two- 
line control function is provided to allow for: 

= Low memory power dissipation 

mw Assurance that output bus contention will not occur 


MODE SELECT TABLE 


AMD al 


It is recommended that CE be decoded and used as the 
primary device-selecting function, while OE be made a 
common connection to all devices in the array and con- 
nected to the READ line from the system control bus. 
This assures that all deselected memory devices are in 
low-power standby mode and that the output pins are 
only active when data is desired from a particular mem- 
ory device. 


System Applications 


During the switch between active and standby condi- 
tions, transient current peaks are produced on the rising 
and falling edges of Chip Enable. The magnitude of 
these transient current peaks is dependent on the out- 
put capacitance loading of the device. At a minimum, 
a0.1 uF ceramic capacitor (high frequency, low inherent 
inductance) should be used on each device between 
Vcc and Vss to minimize transient effects. In addition, 
to overcome the voltage drop caused by the 
inductive effects of the printed circuit board traces on 
ExpressSROM device arrays, a 4.7-.F bulk electrolytic 
Capacitor should be used between Vcc and Vss for 
each eight devices. The location of the capacitor should 
be close to where the power supply is connected to 
the array. 


VIH 
Standby (CMOS) Voot0.3V 


X 


1. X = Either Vinor Vi 
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ABSOLUTE MAXIMUM RATINGS 
Storage Temperature 


OTP Produces icixvaccecavess —65°C to +125°C 
Ambient Temperature 
with Power Applied ............. —55°C to +125°C 
Voltage with Respect to Vss 

All pins except Vcc ....... —0.6 V to Vcc + 0.6 V 

VEG 2chbxexsencastduseneavcus —0.6V to +7.0 V 
Note: 


1. Minimum DC voltage on input or I/O pins is —0.5 V. During 
transitions, the inputs may overshoot Vss to—2.0 V for pe- 
riods of up to 20 ns. Maximum DC voltage on input and 
I/O pins is Vcc + 0.5 V which may overshoot to Vcc + 
2.0 V for periods up to 20ns. 


Stresses above those listed under “Absolute Maximum Ratings” 
may cause permanent damage to the device. This is a stress 
rating only; functional operation of the device at these or any 
other conditions above those indicated in the operational sec- 
tions of this specification is not implied. Exposure of the device 
to absolute maximum rating conditions for extended periods 
may affect device reliability. 


OPERATING RANGES 
Commercial (C) Devices 


Case Temperature (Tc).......... 0°C to +70°C 
Industrial (l) Devices 

Case Temperature (Tc)........ —40°C to +85°C 
Supply Read Voltages 

Vcc for Am27X64-255 ....... +4.75 V to +5.25 V 

Vecfor allother valid ....... +4.50 V to +5.50 V 

combinations 


Operating ranges define those limits between which the 
functionality of the device is guaranteed. 
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DC CHARACTERISTICS over operating range unless otherwise specified 
(Notes 1, 2 and 4) 


Parameter Parameter 
Symbol Description Test Conditions 


SC 
[ee [ee 
Vcc Active Current CE = Vit,f = 10 MHz, _ ft * | 

(Note 3) lour=OmA 
a a 


Notes: 
1. Vcc must be applied simultaneously or before Vpp, and removed simultaneously or after Vpp. 


2. Caution: The Am27X64 must not be removed from (or inserted into) a socket when Vcc or Vpp is applied. 
3. Icci is tested with OE = Vin to simulate open outputs. 
4 


. Minimum DC Input Voltage is —0.5 V during transactions, the inputs may overshoot to —2.0 V for periods less than 20 ns. Maxi- 
mum DC Voltage on output pins is Vcc +0.5 V, which may overshoot to Vcc +2.0 V for periods less than 20 ns. 


30 30 
oa 
2 2 
5 < 3 < 
© = 20 OE 20 
= a= 
¢ s 
” 19 ”) 15 
10 10 
1 2 3 4 5 6 F7 8 9 10 -75 -50 -25 0 25 50 75 100 125 150 
Frequency in MHz Temperature in °C 
Figure 1. Typical Supply Current Figure 2. Typical Supply Current 
vs. Frequency vs. Temperature 
Voo=5.5V,T = 25°C Vcc = 5.5 V, f = 10 MHz 
12084D-5 12084D-6 
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CAPACITANCE 


Parameter 
Symbol Parameter Description Test Conditions 


Notes: 
1. This parameter is only sampled and not 100% tested. 


2. Ta = +25°C, f = 1 MHz. 


SWITCHING CHARACTERISTICS over operating range unless otherwise specified 


(Notes 1, 3 and 4) 


dei Parameter Test 
Conditions -70 


[SEDEC | Standard | Description 

tavav | trace | Address to CE=Oe=|Min| - | - | - | - | - | - | - | 
Output Delay VIL }Max] 55 | 70 | 90 | 120 | 150 | 200 | 250 _ 

tELav tce _| Chip Enable to OE=Vin |[Min| - | - [| - | - | - | 
OutputDelay [Max[ 55 | 70 | 90_[ 120 | 750 


| = 
| 200 | 
teLav Output Enable to CE=Vi {[Min| - | - | - | - | - | - | 
Output Delay 35 [40 50_| 
tEHQZ Chip Enable HIGH or am 
tGHQz ict 2) | Output Enable HIGH, 
whichever comes 
first, to Output Float 


tOH Output Hold from 


Addresses, CE, or OE, 
Notes: 


whichever occurred first 


1. Vcc must be applied simultaneously or before Vpp, and removed simultaneously or after Vpp. 
This parameter is only sampled and not 100% tested. 


2 
3. Caution: The Am27X64 must not be removed from (or inserted into) a socket or board when Vpp or Vcc is applied. 
4. For the -55 and -70 
Output Load: 1 TTL gate and C, = 30 pF 
Input Rise and Fall Times: 20 ns 
Input Pulse Levels: 0 Vto3 V 
Timing Measurement Reference Level: 1.5 V for inputs and outputs 


For all other versions 
Output Load: 1 TTL gate and Ci = 100 pF 
Input Rise and Fall Times: 20 ns 
Input Pulse Levels: 0.45 V to 2.4 V 
Timing Measurement Reference Level: 0.8 V and 2 V for inputs and outputs 
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SWITCHING TEST CIRCUIT 


2.7 kQ 


5 +5.0 V 


Diodes = IN3064 
or Equivalent 


12084D-7 


Ci = 100 pF including jig capacitance (30 pF for -55 and -70) 


SWITCHING TEST WAVEFORM 


2.4 V 3V 
2.0 V , 2.0 V 
T wi _—s 
0.8V > est Points 08V 1.5V Test Points 1.5V 


0.45 V OV 
Input Output Input Output 
12084D-8 
AC Testing: Inputs are driven at 2.4 V for a logic “1” AC Testing: Inputs are driven at 3.0 V for a logic “1” 
and 0.45 V for a logic “O”. Input pulse and 0 V for alogic “O”. Input pulse rise and 
rise and fall times are < 20 ns. fall times are < 20 ns for -55 and -70. 
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KEY TO SWITCHING WAVEFORMS 


SWITCHING WAVEFORMS 


2.4 
Addresses 
0.45 


High Z 
Output 


Notes: 


1. OE may be delayed up to tacc —toe after the falling edge of the addresses without impact on tacc . 


WAVEFORM 


2.0 
0.8 


INPUTS 


Must be 
Steady 


May 
Change 
from H to L 


May 
Change 
from L to H 


Don't Care, 
Any Change 
Permitted 


Does Not 
Apply 


Addresses Valid 


tCE 


tOE 


(CK 


tACC 
(Note 1 


2. tpF is specified from OE or CE, whichever occurs first. 
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OUTPUTS 


Will be 
Steady 


Will be 
Changing 
from H to L 


Will be 
Changing 
from Lto H 


Changing, 
State 
Unknown 


Center 

Line is High- 
Impedance 
“Off” State 


KS000010 


Valid Output 


12084D-9 


——— al 


Am27X128 


128 Kilobit (16,384 x 8-Bit) CMOS ExpressROM™ Device 


DISTINCTIVE CHARACTERISTICS 
@ As an OTP EPROM alternative: 
— Factory optimized programming 
— Fully tested and guaranteed 
@ Asa Mask ROM alternative: 
— Shorter leadtime 
— Lower volume per code 
@ Fast access time 
— 55ns 
@ Single +5 V power supply 


m@ Compatible with JEDEC-approved EPROM 
pinout 


GENERAL DESCRIPTION 


The Am27X128 is a factory programmed and tested 
OTP EPROM. Itis programmed after packaging prior to 
final test. Every device is rigorously tested under AC and 
DC operating conditions to your stable code. It is organ- 
ized aS 16,384 by 8 bits and is available in plastic dual 
in-line (PDIP) as well as plastic leaded chip carrier 
(PLCC) packages. ExpressROM devices provide a 
board-ready memory solution for medium to high vol- 
ume codes with short leadtimes. This offers manufactur- 
ers a cost-effective and flexible alternative to OTP 
EPROMs and mask programmed ROMs. 


BLOCK DIAGRAM 


AO-A13 
Address 
Inputs 


Wide of | 


Publication# 12083 Rev.D Amendment/0 
Issue Date: July 1993 


+d 
Decoder 


xX 
Decoder 


Advanced 
Micro 
Devices 


+10% power supply tolerance 

High noise immunity 

Low power dissipation 

— 100 pA maximum CMOS standby current 


@ Available in Plastic Dual In-Line Package 
(PDIP) and Plastic Leaded Chip Carrier (PLCC) 


@ Latch-up protected to 100 mA from —1 V to 
Vec+1V 

@ Versatile features for simple interfacing 
— Both CMOS and TTL input/output compatibility 
— Two line control functions 


Access times as fast as 55 ns allow operation with high- 
performance microprocessors with reduced WAIT 
states. The Am27X128 offers separate Output Enable 
(OE) and Chip Enable (CE) controls, thus eliminating 
bus contention in a multiple bus microprocessor system. 


AMD’s CMOS process technology provides high speed, 
low power, and high noise immunity. Typical power con- 
sumption is only 80 mW in active mode, and 100 pW in 
standby mode. 


Data Outputs 
DQ0-DQ7 


a, 


Output Enable 
Chip Enable zx Output 


Buffers 


131,072-Bit 
Cell Matrix 


12083D-1 
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PRODUCT SELECTOR GUIDE 


Family Part No. Am27X128 


Ordering Part No: 
Vcc +5% 


Vcc +10% 


Max Access Time (ns) 


GE (E Acoss (re) 


OE (G) Access (ns) 


CONNECTION DIAGRAMS 
Top View 
PDIP 


Vpp Lvov 

A12 PGM (P) 
A7 
AG 
A5 
A4 
A3 OE (G) 
A2 A10 


25 [| OE (G) 


Al 20 | CE (E) 
AO DQ7 
DQO DQ6 


DQ DQ5 


DQ2 DQ4 
Vss DQ3 


12083D-2 12083D-3 


Note: 
1. JEDEC nomenclature is in parentheses. 


PIN DESIGNATIONS LOGIC SYMBOL 
A0-A13 = Address Inputs 

CE (E) = Chip Enable Input 

DQ0-DQ7_ = Data Inputs/Outputs 

DU = No External Connection (Do Not Use) 

NC = No Internal Connection 

OE (G) = Output Enable Input 

PGM (P) — = Program Enable Input 

Vcc = Vcc Supply Voltage 

Vpp = Program Supply Voltage 12083D-4 
Vss = Ground 
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ORDERING INFORMATION 
Standard Products 


AMD standard products are available in several packages and operating ranges. The ordering number (Valid Combination) is 
formed by a combination of: 


AM27X128 -55 J Cc XXXXX 


~LL CODE DESIGNATION 


Assigned by AMD 


TEMPERATURE RANGE 
C = Commercial (0°C to +70°C) 
| = Industrial (-40°C to +85°C) 


PACKAGE TYPE 
P = 28-Pin Plastic Dual In-Line Package (PD 028) 
J = 32-Pin Rectangular Plastic Leaded 

Chip Carrier (PL 032) 


SPEED OPTION 
See Product Selector Guide and 
Valid Combinations 


DEVICE NUMBER/DESCRIPTION 
Am27X128 
128 Kilobit (16,384 x 8-Bit) CMOS ExpressROM™ Device 


Valid Combinations 


AM27X128-55 


AM27X128-70 
AM27X128-90 


AM27X128-120 PC, JC, Pl, Jl 
AM27X128-150 


AM27X128-200 
AM27X128-255 


Valid Combinations 


Valid Combinations list configurations planned to 
be supported in volume for this device. Consult 
the local AMD sales office to confirm availability of 
specific valid combinations and to check on newly 
released combinations. 
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FUNCTIONAL DESCRIPTION 
Read Mode 


The Am27X128 has two control functions, both of which 
must be logically satisfied in order to obtain data at the 
outputs. Chip Enable (CE) is the power control and 
should be used for device selection. Output Enable OE 
is the output control and should be used to gate data to 
the output pins, independent of device selection. As- 
suming that addresses are stable, address access time 
(tacc) is equal to the delay from CE to output (tce). Data 
is available at the outputs toe after the falling edge of 
OE, assuming that CE has been LOW and addresses 


have been stable for at least tacc—toe. 


Standby Mode 


The Am27X128 has a CMOS standby mode which re- 
duces the maximum Vcc current to 100 LA. Itis placed in 
CMOS-standby when CE is at Vcc + 0.3 V. The 
Am27X128 also has a TTL-standby mode which re- 
duces the maximum Vcc current to 1.0 mA. Itis placed in 
TTL-standby when CE is at Vid. When in standby mode, 
the outputs are in a high-impedance state, independent 
of the OE input. 


Output OR-Tieing 


To accommodate multiple memory connections, a two- 
line control function is provided to allow for: 


m Low memory power dissipation 
m Assurance that output bus contention will not occur 


MODE SELECT TABLE 


Read 


Output Disable 


It is recommended that CE be decoded and used as the 
primary device-selecting function, while OE be made a 
common connection to all devices in the array and con- 
nected to the READ line from the system control bus. 
This assures that all deselected memory devices are in 
low-power standby mode and that the output pins are 
only active when data is desired from a particular mem- 
ory device. 


System Applications 


During the switch between active and standby condi- 
tions, transient current peaks are produced on the rising 
and falling edges of Chip Enable. The magnitude of 
these transient current peaks is dependent on the 
output capacitance loading of the device. Ata minimum, 
a0.1 uF ceramic capacitor (high frequency, low inherent 
inductance) should be used on each device between 
Vcc and Vss to minimize transient effects. In addition, to 
overcome the voltage drop caused by the inductive 
effects of the printed circuit board traces on 
ExpresSROM device arrays, a 4.7-uF bulk electrolytic 
capacitor should be used between Vcc and Vss for each 
eight devices. The location of the capacitor should be 
close to where the power supply is connected to 
the array. 


VIH 
Standby (CMOS) Vcec+0.3 V 


1. X = Either Vin or Vit 


X 
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ABSOLUTE MAXIMUM RATINGS 


Storage Temperature 


COUP PIOGUGIS <.5 0 cc nue ven’ —65°C to +125°C 
Ambient Temperature 
with Power Applied ............. —55°C to +125°C 
Voltage with Respect to Vss 

All pins except Vcc ....... —0.6 V to Vcc + 0.6 V 

MEO a6 405 ae ee bie bh Ore ees —0.6 V to +7.0V 
Note: 


1. Minimum DC voltage on input or I/O pins is —0.5 V. During 
transitions, the inputs may overshoot Vss to —2.0 V for pe- 
riods of up to 20 ns. Maximum DC voltage on input and 
VO pins is Vcc + 0.5 V which may overshoot to Vcc + 
2.0 V for periods up to 20 ns. 


Stresses above those listed under “Absolute Maximum Ratings” 
may cause permanent damage to the device. This is a stress 
rating only; functional operation of the device at these or any 
other conditions above those indicated in the operational sec- 
tions of this specification is not implied. Exposure of the device 
to absolute maximum rating conditions for extended periods 
may affect device reliability. 


AMD Ll 


OPERATING RANGES 
Commercial (C) Devices 


Case Temperature (Tc).......... 0°C to +70°C 
industrial (1) Devices 

Case Temperature (Tc)........ —40°C to +85°C 
Supply Read Voltages 

Vcc for Am27X128-255 ...... +4.75 V to +5.25 V 


Vcc for all other 
valid combinations ........ +4.50 V to +5.50 V 


Operating ranges define those limits between which the 
functionality of the device is guaranteed. 
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DC CHARACTERISTICS over operating range unless otherwise specified 
(Notes 1, 2 and 4) 


ce | ee eee [== 
Symbol Description Test Conditions 

Te aston Paste 
a A OC OC 
LD 
I ne OO A OO OK 


Output | Output Leakage Current Current | Vour=0Vto+Vec 0 V to +Vcc 


aes 
a Ec 
(Note 3) iste = OmA 
La ND OE 3 
ee ee 


Notes: 


<| < 


< 


1. Vcc must be applied simultaneously or before Vpp, and removed simultaneously or after Vpp. 
2. Caution: The Am27X128 must not be removed from (or inserted into) a socket when Vcc or Vpp is applied. 
3. Icc1 is tested with OE = Vin to simulate open outputs. 


4. Minimum DC Input Voltage is —0.5 V. During transitions, the inputs may overshoot to —2.0 V for periods less than 20 ns. 
Maximum DC Voltage on output pins is Vcc + 0.5 V, which may overshoot to Vcc + 2.0 V for periods Jess than 20 ns. 


30 30 
- 25 ~ 25 
Cc Cc 
2 S 
5 < 5 < 
© E 20 OE 20 
a= = 
¢ s 
MO 45 oO 15 
10 10 
1 2 3 4 5 6 7 8 9 10 -75 -55 -25 0 25 50 75 100 125 150 
Frequency in MHz Temperature in °C 
Figure 1. Typical Supply Current Figure 2. Typical Supply Current 
vs. Frequency vs. Temperature 
Vec = 5.5 V, T = 25°C Vcc = 5.5 V, f = 10 MHz 
12083D-5 12083D-6 
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geiey Parameter Description Test Conditions | Typ | Max | Typ | Max 
[cor | Ovwacupactnes | vorsov | | OP P| 


Notes: 
1. This parameter is only sampled and not 100% tested. 


2. Ta = +25°C, f= 1 MHz. 


CAPACITANCE 


SWITCHING CHARACTERISTICS over operating range unless otherwise specified 
(Notes 1, 3 and 4) 


symbols Parameter Test 


| JEDEC | Standard | Description Conditions 
tAVaV tACC Address to OE = 
Output Delay 
Chip Enable to = VIL 
Output Delay 


Output Enable to = 
Output Delay 


tEHQZ Chip Enable HIGH or 
tGHQZ Output Enable HIGH, 
whichever comes 
first, to Output Float 
tAXQX Output Hold from 
Addresses, CE, or OE, 
whichever occurred first 


Notes: 


| - | 

mo 
30 

| 


1. Vcc must be applied simultaneously or before Vpp, and removed simultaneously or after Vpp. 
This parameter is only sampled and not 100% tested. 


2 
3. Caution: The Am27X128 must not be removed from (or inserted into) a socket or board when Vpp or Vcc is applied. 
4 


. For the -55 and -70: 

Output Load: 1 TTL gate and Ci = 30 pF 
Input Rise and Fall Times: 20 ns 
Input Pulse Levels: 0 Vto3 V 
Timing Measurement Reference Level: 1.5 V for inputs and outputs 

For all other versions: 

Output Load: 1 TTL gate and Cy = 100 pF 
Input Rise and Fall Times: 20 ns 
Input Pulse Levels: 0.45 V to 2.4 V 
Timing Measurement Reference Level: 0.8 V and 2 V for inputs and outputs 
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SWITCHING TEST CIRCUIT 


Device 
Under 
Test 


O +5.0V 


Diodes = IN3064 
or Equivalent 


12083D-7 


CL = 100 pF including jig capacitance (30 pF for -55 and -70) 


SWITCHING TEST WAVEFORM 


2.4V 3V 
2.0V 2.0 V : 
= eS 
08V > Test Points 08V 1.6V 1.5 V 
0.45 V OV 
Input Output Input Output 
12083D-8 
AC Testing: Inputs are driven at 2.4 V for a logic “1” AC Testing: Inputs are driven at 3.0 V for a logic “1” 
and 0.45 V for a logic “O”. Input pulse and 0 V fora logic “O”. Input pulse rise and 
rise and fall times are < 20 ns. fall times are < 20 ns for -55 and -70. 
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KEY TO SWITCHING WAVEFORMS 


SWITCHING WAVEFORMS 


2.4 
Addresses 
0.45 


eS 


High Z 
Output 


Notes: 


WAVEFORM 


INPUTS 


Must be 
Steady 


May 
Change 
from H to L 


May 
Change 
from L to H 


Don't Care, 
Any Change 
Permitted 


Does Not 
Apply 


20 
0.8 


tOE 
tACC 


(Note 1 


Addresses Valid 


= a a, 
(SEE) 


AMD cl 


OUTPUTS 


Will be 
Steady 


Will be 
Changing 
from H to L 


Will be 
Changing 
from Lto H 


Changing, 
State 
Unknown 


Center 

Line is High- 
Impedance 
“Off” State 


KS0000 10 


/ 
{OF 
(Note 2) 


12083D-9 


1. OE may be delayed up to tacc-toE after the falling edge of the addresses without impact on tacc 
2. toF is specified from OE or CE, whichever occurs first. 
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Am27X256 


256 Kilobit (32,768 x 8-Bit) CMOS ExpressROM™ Device 


DISTINCTIVE CHARACTERISTICS 
@ As an OTP EPROM alternative: 
— Factory optimized programming 
— Fully tested and guaranteed 
@ Asa Mask ROM alternative: 
— Shorter leadtime 
— Lower volume per code 
@ Fast access time 
— 55ns 
M@ Single +5 V power supply 
m@ Compatible with JEDEC-approved EPROM 
pinout 
m@ +10% power supply tolerance 


GENERAL DESCRIPTION 


The Am27X256 is a factory programmed and tested 
OTP EPROM. It is programmed after packaging prior to 
final test. Every device is rigorously tested under AC and 
DC operating conditions to your stable code. It is organ- 
ized as 32,768 by 8 bits and is available in plastic dual 
in-line (PDIP), plastic leaded chip carrier (PLCC), and 
thin small outline (TSOP) packages. ExpressROM 
devices provide a board-ready memory solution for me- 
dium to high volume codes with short leadtimes. This 
offers manufacturers a cost-effective and flexible alter- 
native to OTP EPROMs and mask programmed ROMs. 


Advanced 
Micro 
Devices 


@ High noise immunity 

@ Low power dissipation 
— 100 pA maximum CMOS standby current 

@ Available in Plastic Dual In-Line Package (PDIP), 
Plastic Leaded Chip Carrier (PLCC), and Thin 
Small Outline Package (TSOP) 

@ Latch-up protected to 100 mA from —1 V to 
Vcc +1 V 

@ Versatile features for simple interfacing 
— Both CMOS and TTL input/output compatibility 
— Two line control functions 


Access times as fast as 55 ns allow operation with high- 
performance microprocessors with reduced WAIT 
states. The Am27X256 offers separate Output Enable 


(OE) and Chip Enable (CE) controls, thus eliminating 
bus contention in a multiple bus microprocessor system. 


AMD’s CMOS process technology provides high speed, 
low power, and high noise immunity. Typical power con- 
sumption is only 80 mW in active mode, and 100 pW in 
standby mode. 


BLOCK DIAGRAM 
Oo—> 1 Ver 
o—— Vss 
oC == 
cE —.» 
ie 
te 
—— 
ee od 
A0O-A14 — 
Address -_ 
Inputs 
ieee od 
oe 
ee 
5-26 


Y 
Decoder 


xX 
Decoder 


Data Outputs 
DQ0—DQ7 


Output Enable 
Chip Enable 


Output 
Buffers 


Y 
Gating 


Cell Matrix 


ae 
a 
= 
H 262,144-Bit 
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PRODUCT SELECTOR GUIDE 


Family Part No. Am27X256 


Ordering Part No: 
Vec +5% 


Vec 10% 


20 
[wax ncoese Tine vey ss 7 | oo | 120 | 150 


OE (G) Access (ns) 


CONNECTION DIAGRAMS 
Top View 
PDIP PLCC 


Vpp 
A12 
A7 
A6 
A5 
A4 
A3 
A2 
Al 
AO 
DQO 
DQ1 
DQ2 


Vss 


12082D-2 


Notes: 12082D-3 


1. JEDEC nomencliature is in parentheses. 
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TSOP* 
=o fe - 
2 heat 
AQ 3 CE (E) 
A8 4 DQ7 
A13 5 DQ6 
NC 6 DAS 
A14 7 DQ4 
Vcc 8 Am27X256 DQ3 
Vpp ) Standard Pinout ees 
NC 
Al2 pai 
A7 DQO 
A6 NC 
A5 AO 
A4 Al 
A3 A2 
12082D-4 


*Contact local AMD sales office for package availability 


PIN DESIGNATIONS LOGIC SYMBOL 
A0Q-A14 


Address Inputs 


CE (E) = Chip Enable Input 

DQ0-DQ7 = Data Inputs/Outputs 

DU = No External Connection (Do Not Use) 
NC = No Internal Connection 

OE (G) = Output Enable Input 

Vcc = Vcc Supply Voltage 

Vpp = Program Supply Voltage 

Vss = Ground 


12082D-5 
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ORDERING INFORMATION 
Standard Products 


AMD standard products are available in several packages and operating ranges. The ordering number (Valid Combination) is 
formed by a combination of: 


AM27X256 -55 J Cc XXXXX 
~LL CODE DESIGNATION 
Assigned by AMD 
TEMPERATURE RANGE 


C = Commercial (0°C to +70°C) 
| Industrial (-40°C to +85°C) 


PACKAGE TYPE 
P = 28-Pin Plastic Dual In-Line Package (PD 028) 
J = 32-Pin Rectangular Plastic Leaded 

Chip Carrier (PL 032) 


= 32-Pin Thin Small Outline Package (TS 032) 


SPEED OPTION 
See Product Selector Guide and 
Valid Combinations 


DEVICE NUMBER/DESCRIPTION 
Am27X256 
256 Kilobit (32,768 x 8-Bit) CMOS ExpressROM™ Device 


Valid Combinations 


Valid Combinations list configurations planned to 
be supported in volume for this device. Consult 
the local AMD sales office to confirm availability of 
specific valid combinations and to check on newly 
released combinations. 


C, JC, Pl, Jl, 


P 
EC, El 
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FUNCTIONAL DESCRIPTION 
Read Mode 


The Am27X256 has two control functions, both of which 
must be logically satisfied in order to obtain data at the 
outputs. Chip Enable (CE) is the power control and 
should be used for device selection. Output Enable (OE) 
is the output control and should be used to gate data to 
the output pins, independent of device selection. As- 
suming that addresses are stable, address access time 
(tacc ) is equal to the delay from CE to output (tce). Data 
is available at the outputs toe after the falling edge of 
OE, assuming that CE has been LOW and addresses 
have been stable for at least tacc toe. 


Standby Mode 


The Am27X256 has a CMOS standby mode which re- 
duces the maximum Vcc current to 100 LWA. It is placed 
in CMOS-standby when CE is at Vcc + 0.3 V. The 
Am27X256 also has a TTL-standby mode which re- 
duces the maximum Vcc current to 1.0 mA. It is placed in 
TTL-standby when CE is at Vin. When in standby mode, 
the outputs are in a high-impedance state, independent 
of the OE input. 


Output OR-Tieing 

To accommodate multiple memory connections, a two- 
line control function is provided to allow for: 

m Low memory power dissipation 


m Assurance that output bus contention will not occur 


MODE SELECT TABLE 


Output Disable 


Standby (TTL) 


It is recommended that CE be decoded and used as the 
primary device-selecting function, while OE be made a 
common connection to all devices in the array and con- 
nected to the READ line from the system control bus. 
This assures that all deselected memory devices are in 
low-power standby mode and that the output pins are 
only active when data is desired from a particular mem- 
ory device. 


System Applications 


During the switch between active and standby condi- 
tions, transient current peaks are produced on the rising 
and falling edges of Chip Enable. The magnitude of 
these transient current peaks is dependent on the 
output Capacitance loading of the device. Ata minimum, 
a0.1 uF ceramic capacitor (high frequency, low inherent 
inductance) should be used on each device between 
Vcc and Vss to minimize transient effects. In addition, to 
overcome the voltage drop caused by the inductive 
effects of the printed circuit board traces on 
ExpressROM device arrays, a 4.7-1F bulk electrolytic 
Capacitor should be used between Vcc and Vss for each 
eight devices. The location of the capacitor should be 
close to where the power supply is connected to 
the array. 


Note: 
1. X = Either Vin or Vit 
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ABSOLUTE MAXIMUM RATINGS 


Storage Temperature 
OTP Products xcs ce nun ncvans —65°C to +125°C 
Ambient Temperature 
with Power Applied ............. —55°C to +125°C 
Voltage with Respect to Vss 
All pins except Vcc ....... —0.6 V to Vcc + 0.6 V 
Vil bpeenne a ow sega e taba e —0.6 V to +7.0 V 
Note: 


1. Minimum DC voltage on input or I/O pins is —0.5 V. During 
transitions, the inputs may overshoot Vss to —2.0 V for pe- 
riods of up to 20 ns. Maximum DC voltage on input and 
VO pins is Vec + 0.5 V which may overshoot to Vcc + 
2.0 V for periods up to 20ns. 


Stresses above those listed under “Absolute Maximum Ratings” 
may cause permanent damage to the device. This is a stress 
rating only; functional operation of the device at these or any 
other conditions above those indicated in the operational sec- 
tions of this specification is not implied. Exposure of the device 
to absolute maximum rating conditions for extended periods 
may affect device reliability. 


AMD al 


OPERATING RANGES 
Commercial (C) Devices 


Case Temperature (Tc).......... 0°C to +70°C 
industrial (1) Devices 

Case Temperature (Tc)........ —40°C to +85°C 
Supply Read Voltages 

Vcc for Am27X256-255 ...... +4.75 V to +5.25 V 

Vcc for all other 

valid combinations ......... +4.50 V to +5.50 V 


Operating ranges define those limits between which the 
functionality of the device is guaranteed. 
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DC CHARACTERISTICS over operating range unless otherwise specified 
(Notes 1, 2 and 4) 


Parameter Parameter 
Symbol Description Test Conditions 
a Output HIGH Voltage loo = — 400 pA 


lu 


Icc1 Vcc Active Current CE = Vi..f = 10 MHz, 
(Note 3) lour = O mA 


| > 


Notes: 


E 


1. Vcc must be applied simultaneously or before Vpp, and removed simultaneously or after Vpp. 

2. Caution: the Am27X256 must not be removed from (or inserted into) a socket when Vcc or Vpp is applied. 
3. Icc1 is tested with OE = Vin to simulate open outputs. 
4 


. Minimum DC Input Voltage is —0.5 V. During transitions, the inputs may overshoot to —2.0 V for periods less than 20 ns. 
Maximum DC Voltage on output pins is Vcc + 0.5 V, which may overshoot to Vcc + 2.0 V for periods less than 20 ns. 


30 
: ~ 2 
© 2 
S< S< 
o ra O€ 20 
a = 
Q Q 
=) =} 
” o 15 
10 
-75 -50 -25 0 25 50 75 100 125 150 
Frequency in MHz Temperature in °C 
Figure 1. Typical Supply Current Figure 2. Typical Supply Current 
vs. Frequency vs. Temperature 
Voo = 6.5 V, T = 25°C Vcc = 5.5 V, f = 10 MHz 
12082D-6 12082D-7 
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CAPACITANCE 


Parameter 
Symbol Parameter Description Conditions 


Typ 


Notes: 
1. This parameter is only sampled and not 100% tested. 


2. Th = +25°C, f= 1 MHz. 


SWITCHING CHARACTERISTICS over operating range unless otherwise specified 
(Notes 1, 3 and 4) 


Syhibols Parameter Test 


| JEDEC | Standard | Description Conditions we | 70 | - 
tavav tacc | Address to Ce=-0E=<|Min| = | =| 
Cantee ie tere ya 
tecav | ce —_ | Chip Enable to Oe=Vi [Min] - | - | - | ~- | - | - | - | 
Output Delay ea oe en A 
tGLav tOE Output Enable to CE = VIL Meas papae_pas paps ba 
Output Delay ee le eee 


teHOz toF —_| Chip Enable HIGH or Min | rete te Pete te po 
tcHaz | (Note 2) | Output Enable HIGH, 25 25 25 30 30 30 
whichever comes 
first, to Output Float 


tAXQx tOH Output Hold from __ 
Addresses, CE, or OE, 
whichever occurred first 


Notes: 


1. Vcc must be applied simultaneously or before Vpp, and removed simultaneously or after Vpp. 
This parameter is only sampled and not 100% tested. 


2 
3. Caution: The Am27X256 must not be removed from (or inserted into) a socket or board when Vpp or Vcc is applied. 
4. For the -55 and -70: 
Output Load: 1 TTL gate and Ci = 30 pF 
Input Rise and Fall Times: 20 ns 
Input Pulse Levels: OV to3 V 
Timing Measurement Reference Level: 1.5 V for inputs and outputs 
For all other versions: 
Output Load: 1 TTL gate and Ci = 100 pF 
Input Rise and Fall Times: 20 ns 
Input Pulse Levels: 0.45 V to 2.4 V 
Timing Measurement Reference Level: 0.8 V and 2 V for inputs and outputs 
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SWITCHING TEST CIRCUIT 


Devic 
inder O +5.0 V 


Test 


Diodes = IN3064 
or Equivalent 


12082D-8 


Ci = 100 pF including jig capacitance (30 pF for -55 and -70) 


SWITCHING TEST WAVEFORM 


2.4V 3V 
2.0 V ; 2.0 V : 
T = T te 
08V a est Points 0.8V 15V est Points 1.5V 


0.45 V OV 
Input Output Input Output 
12082D-9 
AC Testing: Inputs are driven at 2.4 V for a logic “1” AC Testing: Inputs are driven at 3.0 V for a logic “1” 
and 0.45 V for a logic “O”. Input pulse and 0 V for alogic “0”. Input pulse rise and 
rise and fall times are < 20 ns. fall times are < 20 ns for -55 and -70. 
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KEY TO SWITCHING WAVEFORMS 


WAVEFORM 


INPUTS 


Must be 
Steady 


May 
Change 
from H to L 


May 
Change 
from L to H 


Don't Care, 
Any Change 
Permitted 


amo &t 


OUTPUTS 


Will be 
Steady 


Will be 
Changing 
from H to L 


Will be 
Changing 
from Lto H 


Changing, 
State 
Unknown 


Does Not Center 
Apply Line is High- 
Impedance 
“Off” State 
KS000010 
SWITCHING WAVEFORMS 
2.4 
Addresses q 2:0 Addresses Valid 2.0 } 
0.45 0.8 0.8 
CE / 
OE 7 
ie tDF 
tace (Note 2) 
High Z wie 1) High Z 
Output Valid Output 
12082D-10 
Notes: 
1. OE may be delayed up to tacc-toE after the falling edge of the addresses without impact on tacc. 
2. toF is specified from OE or CE, whichever occurs first. 
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~Am27X512 


512 Kilobit (65,536 x 8-Bit) CMOS ExpressROM™ Device 


DISTINCTIVE CHARACTERISTICS 
@ As an OTP EPROM alternative: 
— Factory optimized programming 
— Fully tested and guaranteed 
@ As a Mask ROM alternative: 
— Shorter leadtime 
— Lower volume per code 
m@ Fast access time 
— 90ns 
@ Single +5 V power supply 


m= Compatible with JEDEC-approved EPROM 
pinout 


GENERAL DESCRIPTION 


The Am27X512 is a factory programmed and tested 
OTP EPROM. It is programmed after packaging prior to 
final test. Every device is rigorously tested under AC and 
DC operating conditions to your stable code. It is organ- 
ized as 65,536 by 8 bits and is available in plastic dual 
in-line (PDIP), plastic leaded chip carrier (PLCC) pack- 
ages. ExpressROM devices provide a board-ready 
memory solution for medium to high volume codes with 
short leadtimes. This offers manufacturers a cost- 
effective and flexible alternative to OTP EPROMs and 
mask programmed ROMs. 


BLOCK DIAGRAM 
Oo——— Ver 
o—> _ Vss 
oE -——~ 
cE —» 
a 
ae 
—— 
ie 
AO-A15 —_ 
Address 
Inputs 
en aie 
one 
cance 
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Y 
Decoder 


X 
Decoder 


iv 


Advanced 
Micro 
Devices 


+10% power supply tolerance 

High noise immunity 

Low power dissipation 

— 100 pA maximum CMOS standby current 


@ Available in Plastic Dual In-Line Package (PDIP) 
and Plastic Leaded Chip Carrier (PLCC) 


@ Latch-up protected to 100 mA from —1 V to 
Vcc +1V 

@ Versatile features for simple interfacing 
— Both CMOS and TTL input/output compatibility 
— Two line control functions 


Access times as fast as 90 ns allow operation with high- 
performance microprocessors with reduced WAIT 
states. The Am27X512 offers separate Output Enable 


(OE) and Chip Enable (CE) controls, thus eliminating 
bus contention in a multiple bus microprocessor system. 


AMD’s CMOS process technology provides high speed, 
low power, and high noise immunity. Typical power con- 
sumption is only 80 mW in active mode, and 100 pW in 
standby mode. 


Data Outputs 
DQ0-DQ7 


Output Enabl 
utput Enable S Output 


Chip Enable 


Buffers 


Y 
Gating 


524 ,288-Bit 
Cell Matrix 


12081D-1 


Publication# 12081 Rev.D Amendment/0 
Issue Date: July 1993 


AMD cl 
PRODUCT SELECTOR GUIDE 


Family Part No. Am27X512 


Veco + 5% 
90 | 120 | 150 | -200 | 


Vcc + 10% 


[ac Access Tine) eo ts | 0 | 
TE) ooes() a 


CONNECTION DIAGRAMS 
Top View 


PDIP | PLCC 


12081D-3 


12081D-2 
Note: 
1. JEDEC nomenclature is in parentheses. 


PIN DESIGNATIONS LOGIC SYMBOL 

AO0-A15 = Address Inputs 5 

CE (E = Chip Enable Input 

ot = ow eee ali ena Bee ra 
DU = No External Connection (Do Not Use) 

NC = No Internal Connection 

OE (G) = Output Enable Input 

Voc = Vcc Supply Voltage 

Vpp = Program Supply Voltage 

Vss = Ground 12081D-4 
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ORDERING INFORMATION 
Standard Products 


AMD standard products are available in several packages and operating ranges. The ordering number (Valid Combination) is 
formed by a combination of: 


AM27X512 -90 J Cc XXXXX 


~LL CODE DESIGNATION 

Assigned by AMD 
TEMPERATURE RANGE 
Cc Commercial (0°C to +70°C) 
| Industrial (-40°C to +85°C) 
PACKAGE TYPE 
P = 28-Pin Plastic Dual In-Line Package (PD 028) 
J = 32-Pin Rectangular Plastic Leaded 

Chip Carrier (PL 032) 

E 32-Pin Thin Small Outline Package (TS 032) 
SPEED OPTION 


See Product Selector Guide and 
Valid Combinations 


DEVICE NUMBER/DESCRIPTION 
Am27X512 


512 Kilobit (65,536 x 8-Bit) CMOS ExpressROM™ Device 


Valid Combinations Valid Combinations 


AM27X512-90 Valid Combinations list configurations planned to 


AM27X512-120 be supported in volume for this device. Consult 


PC, JC, PI, Jl, the local AMD sales office to confirm availability of 
AM27X512-150 EC, El specific valid combinations and to check on newly 
AM27X512-200 


released combinations. 
AM27X512-255 
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FUNCTIONAL DESCRIPTION 
Read Mode 


The Am27X512 has two control functions, both of which 
must be logically satisfied in order to obtain data at the 
outputs. Chip Enable (CE) is the power control and 


should be used for device selection. Output Enable OE 


is the output control and should be used to gate data to 
the output pins, independent of device selection. As- 
suming that addresses are stable, address access time 
(tacc ) is equal to the delay from CE to output (tce). Data 
is available at the outputs toe after the falling edge of 
OE, assuming that CE has been LOW and addresses 
have been stable for at least tacc toe. 


Standby Mode 


The Am27X512 has a CMOS standby mode which re- 
duces the maximum Vcc current to 100 LA. It is placed 
in CMOS-standby when CE is at Vcc + 0.3 V. The 
Am27X512 also has a TTL-standby mode which re- 
duces the maximum Vcc current to 1.0 mA. It is placed in 
TTL-standby when CE is at Vin. Whenin standby mode, 
the outputs are in a high-impedance state, independent 
of the OE input. 


Output OR-Tieing 

To accommodate multiple memory connections, a two- 
line control function is provided to allow for: 

m Low memory power dissipation 


mw Assurance that output bus contention will not occur 


MODE SELECT TABLE 


| wiode Po 


AMD Ll 


It is recommended that CE be decoded and used as the 
primary device-selecting function, while OE/Vpp be 
made a common connection to all devices in the array 
and connected to the READ line from the system control 
bus. This assures that all deselected memory devices 
are in low-power standby mode and that the output pins 
are only active when data is desired from a particular 
memory device. 


System Applications 


During the switch between active and standby condi- 
tions, transient current peaks are produced on the rising 
and falling edges of Chip Enable. The magnitude of 
these transient current peaks is dependent on the 
output capacitance loading of the device. Ata minimum, 
a0.1 uF ceramic capacitor (high frequency, low inherent 
inductance) should be used on each device between 
Vcc and Vss to minimize transient effects. In addition, to 
overcome the voltage drop caused by the inductive 
effects of the printed circuit board traces on 
ExpressROM device arrays, a 4.7-uF bulk electrolytic 
Capacitor should be used between Vcc and Vss foreach 
eight devices. The location of the capacitor should be 
close to where the power supply is connected to 
the array. 


Note: 
1. X = Either Vin or Vit 
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ABSOLUTE MAXIMUM RATINGS 


Storage Temperature 


OTP PIOGUGIS 22.0: s0e8cn800s —65°C to +125°C 
Ambient Temperature 
with Power Applied ............. —55°C to +125°C 
Voltage with Respect to Vss 

All pins except Vcc ....... —0.6 V to Vcc + 0.6 V 

MOO isdeedsaae sakakseeseens —0.6 V to +7.0 V 
Note: 


1. Minimum DC voltage on input or I/O pins is —0.5 V. During 
transitions, the inputs may overshoot Vss to —2.0 V for pe- 
riods of up to 20 ns. Maximum DC voltage on input and 
I/O pins is Vcc + 0.5 V which may overshoot to Vcc + 
2.0 V for periods up to 20ns. 


Stresses above those listed under “Absolute Maximum Ratings” 
may cause permanent damage to the device. This is a stress 
rating only; functional operation of the device at these or any 
other conditions above those indicated in the operational sec- 
tions of this specification is not implied. Exposure of the device 
to absolute maximum rating conditions for extended periods 
may affect device reliability. 


OPERATING RANGES 
Commercial (C) Devices 


Case Temperature (Tc).......... 0°C to +70°C 
industrial (1) Devices 

Case Temperature (Tc)........ —40°C to +85°C 
Supply Read Voltages 

Vcc for Am27X512-255 ...... +4.75 V to +5.25 V 

Vcc for all other 

valid combinations ......... +4.50 V to +5.50 V 


Operating ranges define those limits between which the 
functionality of the device is guaranteed. 
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DC CHARACTERISTICS over operating range unless otherwise specified 
(Notes 1, 2 and 4) 


i 
Symbol Description Test Conditions 

[Vor | Output iGHVorage (| we 400nm «| TC 
Twa [ounarowvorase | wratma | Yow 
ve [emu ricr votes CCM 


Output Leakage Current Vout = 0 V to +Vcc cr C 
— Vcc Active Current CE = Vi,f = 10 MHz, mA 
canteen | 3) 


lout =O mA 
| loco | VocTILStandby Curent =| CE-Vm ————<iLsCS | tts 
Vcc CMOS Standby Current | CE= Voc +0.3V too pa | 
Notes: 


1. Vcc must be applied simultaneously or before Vpp, and removed simultaneously or after Vpp. 

2. Caution: the Am27X512 must not be removed from (or inserted into) a socket when Vcc or Vpp is applied. 
3. Icc1 is tested with OE/Vpp = Vin to simulate open outputs. 
4 


. Minimum DC Input Voltage is —0.5 V. During transitions, the inputs may overshoot to —2.0 V for periods less than 20 ns. 
Maximum DC Voltage on output pins is Vcc + 0.5 V, which may overshoot to Vcc + 2.0 V for periods less than 20 ns. 


30 30 
= 25 = 25 
© ® 
5 < 35 < 
O € 20 O€ 20 
ee eS 
©. Qa 
=| = | 
D 415 o 15 
10 10 


1 2 3 4 5 6 7 8 9 10 
Frequency in MHz 


Figure 1. Typical Supply Current 
vs. Frequency 
Vec = 5.5 V, T = 25°C 


12081D-5 


-75 -55 -25 0 25 50 75 100 125 150 
Temperature in °C 


Figure 2. Typical Supply Current 
vs. Temperature 
Vcc = 5.5 V, f = 10 MHz 


12081D-6 
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CAPACITANCE 


gai Parameter Description Le | typ | Max | Typ | Max | Typ | Max | 
Ten | rucenctence | venov | 6 | | ¢ | 2 | wo | w | oF 
[cor [omucwasaee  fver-ov] e | of efeie [fo 


Notes: 
1. This parameter is only sampled and not 100% tested. 


2. Ta = +25°C, f= 1 MHz. 


SWITCHING CHARACTERISTICS over operating range unless otherwise specified 
(Notes 1, 3, and 4) 
Parameter 


symbols Parameter Test 


| JEDEC | Standard | Description Conditions 


Chip Enable HIGH or 
Output Enable HIGH, 


whichever comes 
first, to Output Float 


ee Hold from 
| eee CE, or OE, Max 
whichever occurred first 


1. Vcc must be applied simultaneously or before Vpp, and removed simultaneously or after Vpp. 


Notes: 


2. This parameter is only sampled and not 100% tested. 
3. Caution: The Am27X512 must not be removed from (or inserted into) a socket or board when Vpp or Vcc is applied. 
4 


. Output Load: 1 TTL gate and Ci = 100 pF 
Input Rise and Fall Times: 20 ns 
Input Pulse Levels: 0.45 V to 2.4 V 
Timing Measurement Reference Level: 0.8 V and 2 V for inputs and outputs 
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SWITCHING TEST CIRCUIT 


Device 
Under 
Test 


© 45.0 V 


Diodes = IN3064 
or Equivalent 


12081D-7 


CL = 100 pF including jig capacitance 


SWITCHING TEST WAVEFORM 


2.4V 
2.0 V 2.0 V 
» Test Points 
0.8 V 0.8 V 
0.45 V 
Input Output 
12081D-8 


AC Testing: Inputs are driven at 2.4 V for a logic “1” and 0.45 V for a logic “0”. Input pulse rise and fall times are < 20 ns. 
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KEY TO SWITCHING WAVEFORMS 


WAVEFORM INPUTS OUTPUTS 


Must be Will be 
Steady Steady 


May Will be 
Change Changing 
from H to L from Hto L 


May Will be 


Change Changing 
from LtoH from L to H 


Don’t Care, Changing, 
Any Change State 
Permitted Unknown 


Does Not Center 
Apply Line is High- 
Impedance 
“Off” State 
KS000010 
SWITCHING WAVEFORMS 
2.4 
Addresses q 2.0 Addresses Valid 2.0 } 
0.45 0.8 0.8 
CE / 
OE | 
te tDF 
tacc (Note 2) 
High Z (Note 1) High Z 
Output {CCC Valid Output »))) 
12081D-9 
Notes: 


1. OE may be delayed up to tacc-toé after the falling edge of the addresses without impact on tacc 
2. toF is specified from OE or CE, whichever occurs first. 
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Am27X010 


1 Megabit (131,072 x 8-Bit) CMOS ExpressROM™ Device 


Advanced 
Micro 
Devices 


@ As an OTP EPROM alternative: 
— Factory optimized programming 
— Fully tested and guaranteed 

@ As a Mask ROM alternative: 
— Shorter leadtime 
— Lower volume per code 

@ Fast access time 
— 105 ns 

@ Single +5 V power supply 

= Compatible with JEDEC-approved EPROM 
pinout 

m@ + 10% power supply tolerance 


GENERAL DESCRIPTION 


The Am27X010 is a factory programmed and tested 
OTP EPROM. It is programmed after packaging prior to 
finaltest. Every device is rigorously tested under AC and 
DC operating conditions to your stable code. It is organ- 
ized as 131,072 by 8 bits and is available in plastic dual 
in-line (PDIP), plastic leaded chip carrier (PLCC) and 
thin small outline (TSOP) packages. ExpressROM 
devices provide a board-ready memory solution for me- 
dium to high volume codes with short leadtimes. This of- 
fers manufacturers a _ cost-effective and _ flexible 
alternative to OTP EPROMs and mask programmed 
ROMs. 


BLOCK DIAGRAM 


AO-A16 
Address 
Inputs 


Publication# 12080 Rev.D Amendment/0 
Issue Date: July 1993 


Output Enable 
Chip Enable 


7 
Decoder 


X 
Decoder 


@ High noise immunity 


@ Low power dissipation 
— 100 pA maximum CMOS standby current 


@ Availablein Plastic Dual In-Line Package 
(PDIP), Plastic Leaded Chip Carrier (PLCC), 
and Thin Small Outline Package (TSOP) 

@ Latch-up protected to 100 mA from -1 V to 
Vcc +1V 


@ Versatile features for simple interfacing 
— Both CMOS and TTL input/output compatibility 


— Two line control functions 


Access times as fast as 105 ns allow operation with 
high-performance microprocessors with reduced WAIT 
states. The Am27X010 offers separate Output Enable 
(OE) and Chip Enable (CE) controls, thus eliminating 
bus contention in a multiple bus microprocessor system. 


AMD’s CMOS process technology provides high speed, 
low power, and high noise immunity. Typical power con- 
sumption is only 100 mW in active mode, and 100 pW in 
standby mode. 


Data Outputs 
DQ0-DQ7 


dials 


Output 
Buffers 


1,048,576-Bit 
Cell Matrix 


12080D-1 
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PRODUCT SELECTOR GUIDE 


Family Part No. Am27X010 


Ordering Part No: 
Vcc +5% 


Vcc +10% 


GE Aces 0 
CEGrowvy | =o | | = | = | 


CONNECTION DIAGRAMS 


Top View 
PDIP PLCC 
Vec a 
PGM (P) oc is 4 Ss 
NC <x ass 
So ooo oo 

A14 a9 1 
A13 . 29 []JA14 
A8 28 [JA13 
AQ |] A8 
A11 |} A9 
OE (G) A114 
A10 1] OE (G) 
CE (E) |} A10 
DQ7 |] CE (E) 
Das |] DQ7 
DQS5 

18{_] DQ4 

174_J Das 

Notes: 12080D-2 12080D-3 


1. JEDEC nomenclature is in parentheses. 
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TSOP* 


Am27X010 
Standard Pinout 


1 
2 
3 
4 
5 
6 
7 
8 
9 


*Contact local AMD sales office for package availability 12080D-4 
PIN DESIGNATIONS LOGIC SYMBOL 
A0-A16 = Address Inputs . 
CE (E) = Chip Enable Input 
DQ0-DQ7 = Data Inputs/Outputs michal! 7 > 
DU = No External Connection (Do Not Use) 
NC = No Internal Connection 
OE (G) = Output Enable Input 
PGM(P) == Enable Input 
Vcc = Vcc Supply Voltage 
Vpp = Program Supply Voltage 12080D-5 
Vss = Ground 
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ORDERING INFORMATION 
Standard Products 


AMD standard products are available in several packages and operating ranges. The ordering number (Valid Combination) is 
formed by a combination of: 


AM27X010 -105 — 


CODE DESIGNATION 
cove» by AMD 
TEMPERATURE RANGE 
C = Commercial (0°C to +70°C) 
| = Industrial (-40°C to +85°C) 
agai TYPE 

28-Pin Plastic Dual-In-Line Package (PD 028) 
j 32-Pin Rectangular Plastic Leaded 

Chip Carrier (PL 032) 
E 32-Pin Thin Small Outline Package (TS 032) 
SPEED OPTION 


See Product Selector Guide and 
Valid Combinations 


DEVICE NUMBER/DESCRIPTION 
Am27X010 


1 Megabit (131,072 x 8-Bit) CMOS ExpressROM™ Device 


Valid Combinations 


AM27X010-105 


AM27X010-120 
AM27X010-150 


AM27X010-200 
AM27X010-255 


Valid Combinations 


Valid Combinations list configurations planned to 
be supported in volume for this device. Consult 
the local AMD sales office to confirm availability of 
specific valid combinations and to check on newly 
released combinations. 
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FUNCTIONAL DESCRIPTION 
Read Mode 


The Am27X010 has two control functions, both of which 
must be logically satisfied in order to obtain data at the 
outputs. Chip Enable (CE) is the power control and 
should be used for device selection. Output Enable (OE) 
is the output control and should be used to gate data to 
the output pins, independent of device selection. 
Assuming that addresses are stable, address access 
time (tacc ) is equal to the delay from CE to output (tce). 

Data is available at the outputs toe after the falling edge 
of OE, assuming that CE has been LOW and addresses 
have been stable for at least tacc—tce. 


Standby Mode 


The Am27X010 has a CMOS standby mode which re- 
duces the maximum Vcc current to 100 pA. It is placed 
in CMOS-standby when CE is at Vcc + 0.3 V. The 
Am27X010 also has a TTL-standby mode which re- 
duces the maximum Vcc current to 1.0 mA. It is placed in 
TTL-standby when CE is at Vin. When in standby mode, 
the outputs are in a high-impedance state, independent 
of the OE input. 


Output OR-Tieing 


To accommodate multiple memory connections, a two- 
line control function is provided to allow for: 


m Low memory power dissipation 


m Assurance that output bus contention will not occur 


MODE SELECT TABLE 


Output Disable 


Note: 
1. X = Either Vin or Vit 


nn) A 


rh 
ttt 


It is recommended that CE be decoded and used as the 
primary device-selecting function, while OE be made a 
common connection to all devices in the array and con- 
nected to the READ line from the system control bus. 
This assures that all deselected memory devices are in 
their low-power standby mode and that the output pins 
are only active when data is desired from a particular 
memory device. 


System Applications 


During the switch between active and standby condi- 
tions, transient current peaks are produced on the rising 
and falling edges of Chip Enable. The magnitude of 
these transient current peaks is dependent on the out- 
put capacitance loading of the device. At a minimum, a 
0.1 uF ceramic capacitor (high frequency, low inherent 
inductance) should be used on each device between 
Vcc and Vss to minimize transient effects. In addition, to 
overcome the voltage drop caused by the inductive 
effects of the printed circuit board traces on Express- 
ROM device arrays, a 4.7 uF bulk electrolytic capacitor 
should be used between Vcc and Vss for each eight de- 
vices. The location of the capacitor should be close to 
where the power supply is connected to the array. 


~< 
x< 


x< 
x< 
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ABSOLUTE MAXIMUM RATINGS 


Storage Temperature 
OTP Products ............... —65°C to +125°C 
Ambient Temperature 
with Power Applied ............. —55°C to +125°C 
Voltage with Respect to Vss 
All pins except Vcc ....... —0.6 V to Vcc + 0.6 V 
WOO. ccamaed naevus daneuceens —0.6Vto+7.0V 
Note: 


1. Minimum DC voltage on input or I/O pins is —0.5 V. During 
transitions, the inputs may overshoot Vss to—2.0 V for pe- 
riods of up to 20 ns. Maximum DC voltage on input and 
I/O pins is Vec +0.5 V which may overshoot to Vcc +2.0 V 
for periods up to 20ns. 


Stresses above those listed under “Absolute Maximum Ratings” 
may cause permanent damage to the device. This is a stress 
rating only; functional operation of the device at these or any 
other conditions above those indicated in the operational sec- 
tions of this specification is not implied. Exposure of the device 
to absolute maximum rating conditions for extended periods 
may affect device reliability. 


OPERATING RANGES 
Commercial (C) Devices 


Case Temperature (Tc).......... 0°C to +70°C 
Industrial (l) Devices 

Case Temperature (Tc)........ —40°C to +85°C 
Supply Read Voltages 

Vcc for Am27X010-XX5 ..... +4.75 V to +5.25 V 

Vcc for Am27X010-XX0 ..... +4.50 V to +5.50 V 


Operating ranges define those limits between which the 
functionality of the device is guaranteed. 
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DC CHARACTERISTICS over operating range unless otherwise specified 
(Notes 1, 2 and 4) 


ee [RE [mee | m [ [ow 
Symbol Description Test Conditions 
[Vor [OupuriGHvorage | oe=-4000R Sse TCC 
[va [ouptowverse [eeaina || os |v 
a Oc CO 
0 
a 
(Note 3) lour =O mA 

= Eee te | 

[es | vee MOS Standby Coron’ | CE=Vvooroav «| —*«dY a0 aa 


Notes: 


1. Vcc must be applied simultaneously or before Vpp, and removed simultaneously or after Vpp. 
2. Caution: The Am27X010 must not be removed from (or inserted into) a socket when Vcc or Vpp is applied. 
3. Icc1 is tested with OE = Vin to simulate open outputs. 


4. Minimum DC Input Voltage is —0.5 V. During transitions, the inputs may overshoot to —2.0 V for periods less than 20 ns. 
Maximum DC Voltage on output pins is Vcc + 0.5 V, which may overshoot to Vcc + 2.0 V for periods less than 20 ns. 


30 30 


N 

nn 
NO 
nn 


e = 
2 © 
5 < 3 < 
CO £ 20 O€£ 20 
Dac Sc 
Q-= a= 
= S 
oO 15 Yo 15 

10 10 

1 2 3 4 5 6 7 8 9 10 -75 -50 -25 O 25 50 75 100 125 150 
Frequency in MHz Temperature in °C 
Figure 1. Typical Supply Current Figure 2. Typical Supply Current 
vs. Frequency vs. Temperature 
Vec = 5.5 V,T = 25°C Vcc = 5.5 V, f= 5 MHz 
12080D-6 12080D-7 
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CAPACITANCE 


ee 


Symbol Parameter Description | 


Notes: 
1. This parameter is only sampled and not 100% tested. 


2. Ta = +25°C, f = 1 MHz. 


SWITCHING CHARACTERISTICS over operating range unless otherwise specified 
(Notes 1, 3, and 4) 


Symbols Parameter Test 


tELQV tCE Chip Enable to 
Output Delay 


tGLaQv 


tEHQZ 'DF | Chip Enable HIGH or 
taHaz | (Note 2) | Output Enable HIGH, 
whichever comes 
first, to Output Float 
tAxQx Output Hold from 
Addresses, CE, or OE, 
whichever occurred first 


Notes: 


1. Vcc must be applied simultaneously or before Vpp, and removed simultaneously or after Vpp. 
This parameter is only sampled and not 100% tested. 


2 
3. Caution: The Am27X010 must not be removed from (or inserted into) a socket or board when Vpp or Vcc is applied. 
4 


. Output Load: 1 TTL gate and Ci = 100 pF 
Input Rise and Fall Times: 20 ns 
Input Pulse Levels: 0.45 V to 2.4 V 
Timing Measurement Reference Level: 0.8 V and 2 V for inputs and outputs 
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SWITCHING TEST CIRCUIT 


Device 
Under O +5.0V 


Test 


Diodes = IN3064 
or Equivalent 


12080D-8 
Ci = 100 pF including jig capacitance 
SWITCHING TEST WAVEFORM 

2.4V 

2.0 V 2.0 V 

» Test Points 

0.8 V 0.8 V 
0.45 V 

Input Output 
12080D-9 


AC Testing: Inputs are driven at 2.4 V for a Logic “1” and 0.45 V for a Logic “0”. Input pulse rise and fall times are < 20 ns. 
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KEY TO SWITCHING WAVEFORMS 


WAVEFORM INPUTS OUTPUTS 
Must be Will be 
Steady Steady 
May Will be 
Change Changing 
from H to L from H to L 
May Will be 
Change Changing 
from L to H from Lto H 
Don’t Care, Changing, 
Any Change State 
Permitted Unknown 
Does Not Center 
Apply Line is High- 
Impedance 
“Off” State 
KS000010 
SWITCHING WAVEFORMS 
2.4 
Addresses f 2.0 Addresses Valid 2.0 } 
0.45 0.8 0.8 
CE J 
OE | 
= tDF 
— E (Note 2) 
High Z Note 1) High Z 
Output Valid Output 
Notes: 12080D-10 


1. OE may be delayed up to tacc-toE after the falling edge of the addresses without impact on tacc 
2. toF is specified from OE or CE, whichever occurs first. 
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Am27X1024 


1 Megabit (65,536 x 16-Bit) CMOS ExpressROM™ Device 


DISTINCTIVE CHARACTERISTICS 


@ As an OTP EPROM alternative: 
— Factory optimized programming 
— Fully tested and guaranteed 

@ Asa Mask ROM alternative: 
— Shorter leadtime 
— Lower volume per code 

@ Fast access time 
— 90ns 

@ Single +5 V power supply 


m@ Compatible with JEDEC-approved EPROM 
pinout 


GENERAL DESCRIPTION 


The Am27X1024 is a factory programmed and tested 
OTP EPROM. It is programmed after packaging prior to 
final test. Every device is rigorously tested under AC and 
DC operating conditions to your stable code. It is organ- 
ized as 65,536 by 16 bits and is available in plastic dual 
in-line (PDIP) as well as plastic leaded chip carrier 
(PLCC) packages. ExpressROM devices provide a 
board-ready memory solution for medium to high vol- 
ume codes with short leadtimes. This offers manufactur- 
ers a cost-effective and flexible alternative to OTP 


Advanced 
Micro 
Devices 


+10% power supply tolerance 

High noise immunity 

Low power dissipation 

— 100 pA maximum CMOS standby current 


@ Available in Plastic Dual In-Line Package (PDIP) 
and Plastic Leaded Chip Carrier (PLCC) 


@ Latch-up protected to 100 mA from —1 V to 
Vec+1V 

@ Versatile features for simple interfacing 
— Both CMOS and TTL input/output compatibility 
— Two line control functions 


Access times as fast as 90 ns allow operation with high- 
performance microprocessors with reduced WAIT 
states. The Am27X1024 offers separate Output Enable 


(OE) and Chip Enable (CE) controls, thus eliminating 
bus contention in a multiple bus microprocessor system. 


AMD’s CMOS process technology provides high speed, 
low power, and high noise immunity. Typical power con- 
sumption is only 125 mW in active mode, and 100 pW in 
standby mode. 


EPROMs and mask programmed ROMs. 


BLOCK DIAGRAM 


Data Outputs 
DQ0-DQ15 


Output Enable 


Chip Enable 


Output 
Buffers 


Y 
Decoder 


A0O—A15 
Address x 
Inputs Decoder 


Publication# 12079 Rev.D Amendment/0 
Issue Date: July 1993 


1,048,576-Bit 
Cell Matrix 


12079D-1 
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PRODUCT SELECTOR GUIDE 

Ordering Part No: 
Vcc +5% 
Veco +10% 


SE (E) Aovess (ns) 


CONNECTION DIAGRAMS 


Am27X1024 


Top View 
PDIP 
Vpp 1@ Voc 
CE (E) [J 2 PGM (P) 
DQ15 3 NC 
DQ14 4 A15 
DQ13 5 A14 
DQ12 6 A13 
DQ11 F A12 
DQ10 8 A11 
DQ9 9 A10 
DQ8 10 AQ 
GND 11 Vss 
DQ7 12 A8 
DQ6 13 A7 
DQ5 14 A6 
DQ4 15 A5 
DQ3 16 A4 
DQ2 17 A3 
DQ1 18 A2 
DQo 19 Al 
OE (G) 20 AO 
Sistas 12079D-2 
1. JEDEC nomenclature is in parentheses. 12079D-3 
PIN DESIGNATIONS LOGIC SYMBOL 
AO-A15 — = Address Inputs 
CE (E) = Chip Enable Input 
DQ0-DQ15 = Data Inputs/Outputs 
DU = No External Connection (Do Not Use) 
NC = No Internal Connection 
OE (G) = Output Enable Input 
PGM (P) — = Program Enable Input 
Vcc = Vcc Supply Voltage 
Vpp = Program Supply Voltage 12079D-4 
Vss = Ground 
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ORDERING INFORMATION 
Standard Products 


AMD standard products are available in several packages and operating ranges. The ordering number (Valid Combination) is 
formed by a combination of: 


AM27X1024 = -90 J Cc XXXXX 


a CODE DESIGNATION 


Assigned by AMD 


TEMPERATURE RANGE 

C = Commercial (0°C to +70°C) 

| = Industrial (-40°C to +85°C) 

PACKAGE TYPE 

P = 40-Pin Plastic Dual In-Line 
Package (PD 040) 

J = 44-Pin Rectangular Plastic Leaded 
Chip Carrier (PL 044) 


SPEED OPTION 
See Product Selector Guide and 
Valid Combinations 


DEVICE NUMBER/DESCRIPTION 
Am27X1024 
1 Megabit (65,536 x 16-Bit) CMOS ExpressROM™ Device 


Valid Combinations 
AM27X1024-90 PC, JC 
AM27X1024-120 
AM27X1024-150 

JC, Pl, Jl 
AM27X1024-200 Pe ae Fae 
AM27X1024-255 


Valid Combinations 


Valid Combinations list configurations planned to 
be supported in volume for this device. Consult 
the local AMD sales office to confirm availability of 
specific valid combinations and to check on newly 
released combinations. 
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FUNCTIONAL DESCRIPTION 
Read Mode 


The Am27X1024 has two control functions, both of 
which must be logically satisfied in order to obtain data 
at the outputs. Chip Enable (CE) is the power control 
and should be used for device selection. Output Enable 
(OE) is the output control and should be used to gate 
data to the output pins, independent of device selection. 
Assuming that addresses are stable, address access 
time (tacc ) is equal to the delay from CE to output (tce). 
Data is available at the outputs toe after the falling edge 
of OE, assuming that CE has been LOW and addresses 
have been stable for at least tacc — toe. 


Standby Mode 


The Am27X1024 has a CMOS standby mode which re- 
duces the maximum Vcc current to 100 LA. Itis placed in 
CMOS-standby when CE is at Vcc + 0.3 V. The 
Am27X1024 also has a TTL-standby mode which re- 
duces the maximum Vcc current to 1.0 mA. It is placed in 


TTL-standby when CE is at Vin. When in standby mode, 
the outputs are in a high-impedance state, independent 
of the OE input. 


Output OR-Tieing 


To accommodate multiple memory connections, a two- 
line control function is provided to allow for: 


m Low memory power dissipation 
m Assurance that output bus contention will not occur 


MODE SELECT TABLE 


It is recommended that CE be decoded and used as the 
primary device-selecting function, while OE be made a 
common connection to all devices in the array and con- 
nected to the READ line from the system control bus. 
This assures that all deselected memory devices are in 
their low-power standby mode and that the output pins 
are only active when data is desired from a particular 
memory device. 


System Applications 


During the switch between active and standby condi- 
tions, transient current peaks are produced on the rising 
and falling edges of Chip Enable. The magnitude of 
these transient current peaks is dependent on the out- 
put capacitance loading of the device. At a minimum, a 
0.1 uF ceramic capacitor (high frequency, low inherent 
inductance) should be used on each device between 
Vcc and Vss to minimize transient effects. In addition, to 
overcome the voltage drop caused by the inductive 
effects of the printed circuit board traces on Ex- 
presSROM device arrays, a 4.7 uF bulk electrolytic ca- 
pacitor should be used between Vcc and Vss for each 
eight devices. The location of the capacitor should be 
close to where the power supply is connected to 
the array. 


Note: 
1. X= Either Vin or VIL 
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ABSOLUTE MAXIMUM RATINGS 
Storage Temperature 


OTP PrOGUGlS oaccccscaacasands —65°C to +125°C 
Ambient Temperature 

with Power Applied ............. —55°C to +125°C 
Voltage with Respect to Vss 

All pins except Vcc ......... —0.6 V to Vcc + 0.6 V 
ee —0.6 V to +7.0 V 
Note: 


1. Minimum DC voltage on input or I/O pins is —0.5 V. During 
transitions, the inputs may overshoot Vss to —2.0 V for pe- 
riods of up to 20 ns. Maximum DC voltage on input and I/O 
pins is Vec +0.5 V which may overshoot to Vcc +2.0 V for 
periods up to 20ns. 


Stresses above those listed under “Absolute Maximum Rat- 
ings” may cause permanent damage to the device. This is a 
stress rating only; functional operation of the device at these 
or any other conditions above those indicated in the opera- 
tional sections of this specification is not implied. Exposure of 
the device to absolute maximum rating conditions for ex- 
tended periods may affect device reliability. 
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OPERATING RANGES 
Commercial (C) Devices 


Case Temperature (Tc) ............ 0°C to +70°C 
industrial (1) Devices 

Case Temperature (Tc) .......... —40°C to +85°C 
Supply Read Voltages 

Vec for Am27X1024-255 ....... +4.75 V to +5.25 V 
Vcc for all other 

valid combinations ............ +4.50 V to +5.50 V 


Operating ranges define those limits between which the 
functionality of the device is guaranteed. 
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DC CHARACTERISTICS over operating range unless otherwise specified 
(Notes 1, 2 and 4) 


ror [Se [oe 
Symbol Description Test Conditions 

OO 
Pv maton vets 


a 
a0 [ve 


Output Leakage Current Vout = 0 V to +Vcc 


Vcc Active Current CE = Vi, f = 10 MHz, 
(Note 3) lout =O mA 


Vcc CMOS Standby Current CE = Vec +t 0.3 V 
Notes: 


1. Vcc must be applied simultaneously or before Vpp, and removed simultaneously or after Vpp. 

2. Caution: The Am27X1024 must not be removed from (or inserted into) a socket when Vcc or Vpp is applied. 
3. Icc1 is tested with OE = Vix to simulate open outputs. 
4 


. Minimum DC Input Voltage is —0.5 V. During transitions, the inputs may overshoot to -2.0 V for periods less than 20 ns. 
Maximum DC Voltage on output pins is Vcc + 0.5 V, which may overshoot to Vcc + 2.0 V for periods less than 20 ns. 


0 


35 
30 
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Cc 
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Frequency in MHz 
12079D-5 


Figure 1. Typical Supply Current 
vs. Frequency 
Veco = 5.5 V, T = 25°C 
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12079D-6 


Figure 2. Typical Supply Current 
vs. Temperature 
Vcc = 5.5 V, f= 10 MHz 
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Parameter 
Symbol Parameter stilt Test Conditions 


Notes: 
1. This parameter is only sampled and not 100% tested. 
2. Ta = +25°C, f = 1 MHz. 


SWITCHING CHARACTERISTICS over operating range unless otherwise specified 
(Notes 1, 3 and 4) 


Parameter 
| JEDEC | Standard | Parameter Description | Test Conditions | -90 | -120 | -150 | -200 | -255_ 
tavav | tacc | Address to CE=OE=Vul Min | — | — | — | — | — 
Output Delay [Max [90] 120 | 150 [ 200 | 250_ 


tELaV Chip Enable to CeeVe (Min | — | — | — | — | — | 
Output Delay rMax_| 90_[ 720_| 160 | 200 | 250_| 
teLav Output Enable to Ce=Vi [Min | — | — | — | ~— | ~— | 
Output Delay [Max [5 [so [es [75 | 5 
teHaz Chip Enable HIGH or pMin | o | o | o | o | o | 
tGHQZ ree 2) | Output Enable HIGH, 40 | 50 50 | 50 | 50 
whichever comes 
first, to Output Float 
taxQXx toH [Output Hold from |Min_ | o {| o | o | o [ o | 
Addresses, CE, or OE, Max 
whichever occurred first 


Notes: 


1. Vcc must be applied simultaneously or before Vpp, and removed simultaneously or after Vpp. 
This parameter is only sampled and not 100% tested. 


2 
3. Caution: The Am27X1024 must not be removed from (or inserted into) a socket or board when Vpp or Vcc is applied. 
4 


. Output Load: 1 TTL gate and C, = 100 pF 
Input Rise and Fall Times: 20 ns 
Input Pulse Levels: 0.45 V to 2.4 V 
Timing Measurement Reference Level: 0.8 V and 2 V for inputs and outputs 
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SWITCHING TEST CIRCUIT 


2.7 kQ 


Diodes = IN3064 
or Equivalent 


12079D-7 
CL = 100 pF including jig capacitance 
SWITCHING TEST WAVEFORM 

2.4V 

2.0 V 2.0 

» Test Points 

0.8 V 0.8 V 
0.45 V 
Input Output 
12079D-8 


AC Testing: Inputs are driven at 2.4 V for a Logic “1” and 0.45 V for a Logic “0.” Input pulse rise and fall times are < 20 ns. 
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KEY TO SWITCHING WAVEFORMS 


WAVEFORM 


SWITCHING WAVEFORMS 


2.4 


Addresses ( 
0.45 


2.0 
0.8 


tacc 
(Note 1) 


High Z 
Output 


Notes: 


1. OE may be delayed up to tacc — toe after the falling edge of the addresses without impact on tacc. 
2. tbF is specified from OE or CE, whichever occurs first. 


INPUTS 


Must be 
Steady 


May 
Change 
from H to L 


May 


Change 
from L to H 


Don’t Care, 
Any Change 
Permitted 


Does Not 
Apply 


Addresses Valid 


tOE 


KCC 


OUTPUTS 


Will be 
Steady 


Will be 
Changing 
from H to L 


Will be 
Changing 
from L to H 


Changing, 
State 
Unknown 


Center 

Line is High- 
Impedance 
“Off” State 


KS0000 10 


Valid Output 
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Am27X020 


2 Megabit (262,144 x 8-Bit) CMOS ExpressROM™ Device 


DISTINCTIVE CHARACTERISTICS 
@ As an OTP EPROM alternative: 
— Factory optimized programming 
— Fully tested and guaranteed 
@ As a Mask ROM alternative: 
— Shorter leadtime 
— Lower volume per code 
™@ Fast access time 
— 100ns 
@ Single +5 V power supply 


m@ Compatible with JEDEC-approved EPROM 
pinout 


GENERAL DESCRIPTION 


The Am27X020 is a factory programmed and tested 
OTP EPROM. It is programmed after packaging prior to 
finaltest. Every device is rigorously tested under AC and 
DC operating conditions to your stable code. It is organ- 
ized as 262,144 by 8 bits and is available in plastic dual 
in-line (PDIP), plastic leaded chip carrier (PLCC) pack- 
ages. ExpressROM devices provide a board-ready 
memory solution for medium to high volume codes with 
short leadtimes. This offers manufacturers a cost- 
effective and flexible alternative to OTP EPROMs and 
mask programmed ROMs. 


i 


Advanced 
Micro 
Devices 


+10% power supply tolerance 

High noise immunity 

Low power dissipation 

— 100 pA maximum CMOS standby current 


@ Available in Plastic Dual In-Line Package (PDIP) 
and Plastic Leaded Chip Carrier (PLCC) 


@ Latch-up protected to 100 mA from —1 V to 
Vec+1V 

@ Versatile features for simple interfacing 
— Both CMOS and TTL input/output compatibility 
— Two line control functions 


Access times as fast as 100 ns allow operation with 
high-performance microprocessors with reduced WAIT 
states. The Am27X020 offers separate Output Enable 


(OE) and Chip Enable (CE) controls, thus eliminating 
bus contention in a multiple bus microprocessor system. 


AMD's CMOS process technology provides high speed, 
low power, and high noise immunity. Typical power con- 
sumption is only 100 mW in active mode, and 100 pW in 
standby mode. 


BLOCK DIAGRAM 


Data Outputs 
DQ0-DQ7 


elias, 


Output Enable 


Chip Enable 


Output 
Buffers 


Y 
Decoder 


AO-A17 
Address 
Inputs 
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X 
Decoder 


2,097,152-Bit 
Cell Matrix 


15652B-1 


Publication# 15652 Rev.B Amendment/0 
Issue Date: July 1993 


AMD \ 


PRODUCT SELECTOR GUIDE 


Family Part No. Am27X020 


Ordering Part No: 
Voc +5% 


Vec 10% 


Max Access Time (ns) p too | zo] to S| e005 
| 100 | 20 | ts | 200] 
ee 


CE (E) Access (ns) 
OE (G) Access (ns) 


CONNECTION DIAGRAMS 
Top View 
PDIP PLCC 


(P) 


29 [JA14 
28 LJA13 

|} A8 

|} A9 
A114 

|] OE (G) 
|} A10 

|| CE (E) 
|] DQ7 


15652B-2 


15652B-3 


Note: 
1. JEDEC nomenclature is in parentheses. 


PIN DESIGNATIONS LOGIC SYMBOL 
A0-A17 = Address Inputs 

CE (E) = Chip Enable Input 

DQ0-DQ7 = Data Inputs/Outputs 

DU = No External Connection (Do Not Use) 

NC = No Internal Connection 

OE (G) = Output Enable Input 

PGM (P) = Program Enable Input 

Vcc = Vcc Supply Voltage 

Vpp = Program Supply Voltage 15652B-4 
Vss = Ground 


Am27X020 5-65 


£1 amo 


ORDERING INFORMATION 
Standard Products 


AMD standard products are available in several packages and operating ranges. The ordering number (Valid Combination) is 
formed by a combination of: 


AM27X020 -100 XXXXX 


J Cc 
[ae CODE DESIGNATION 
Assigned by AMD 
TEMPERATURE RANGE 


C = Commercial (0°C to +70°C) 
| = Industrial (-40°C to +85°C) 


PACKAGE TYPE 

P = 32-Pin Plastic Dual In-Line 
Package (PD 032) 

J = 32-Pin Rectangular Plastic Leaded 
Chip Carrier (PL 032) 


SPEED OPTION 
See Product Selector Guide and 
Valid Combinations 


DEVICE NUMBER/DESCRIPTION 
Am27X020 
2 Megabit (262,144 x 8-Bit) CMOS ExpressROM™ Device 


a 


Valid Combinations 


Valid Combinations list configurations planned to 
be supported in volume for this device. Consult 
the local AMD sales office to confirm availability of 
specific valid combinations and to check on newly 
released combinations. 
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FUNCTIONAL DESCRIPTION 
Read Mode 


The Am27X020 has two control functions, both of which 
must be logically satisfied in order to obtain data at the 
outputs. Chip Enable (CE) is the power control and 
should be used for device selection. Output Enable (OE) 
is the output control and should be used to gate data to 
the output pins, independent of device selection. 
Assuming that addresses are stable, address access 
time (tacc ) is equal to the delay from CE to output (tce). 
Data is available at the outputs toe after the falling edge 
of OE, assuming that CE has been LOW and addresses 
have been stable for at least tacc — toe. 


Standby Mode 


The Am27X020 has a CMOS standby mode which re- 
duces the maximum Vcc current to 100 LA. It is placed 
in CMOS-standby when CE is at Vcc + 0.3 V. The 
Am27X020 also has a TTL-standby mode which re- 
duces the maximum Vcc current to 1.0 mA. It is placedin 
TTL-standby when CE is at Vin. When in standby mode, 
the outputs are in a high-impedance state, independent 
of the OE input. 


Output OR-Tieing 


To accommodate multiple memory connections, a two- 
line control function is provided to allow for: 


m Low memory power dissipation 
m Assurance that output bus contention will not occur 


MODE SELECT TABLE 


ee aaa _ 


Note: 
1. X = Either Vin or Vit 


= 
LS a A ae ae 
i ES SS 
Sinai (ONO) | vesaay Pe 
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It is recommended that CE be decoded and used as the 
primary device-selecting function, while OE be made a 
common connection to all devices in the array and con- 
nected to the READ line from the system control bus. 
This assures that all deselected memory devices are in 
their low-power standby mode and that the output pins 
are only active when data is desired from a particular 
memory device. 


System Applications 


During the switch between active and standby condi- 
tions, transient current peaks are produced on the rising 
and falling edges of Chip Enable. The magnitude of 
these transient current peaks is dependent on the out- 
put capacitance loading of the device. At a minimum, a 
0.1 uF ceramic capacitor (high frequency, low inherent 
inductance) should be used on each device between 
Vcc and Vss to minimize transient effects. In addition, to 
overcome the voltage drop caused by the inductive 
effects of the printed circuit board traces on Ex- 
pressROM device arrays, a 4.7 uF bulk electrolytic ca- 
pacitor should be used between Vcc and Vss for 
each eight devices. The location of the capacitor should 
be close to where the power supply is connected to 
the array. 


| PGm | Ver | Outputs 
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ABSOLUTE MAXIMUM RATINGS 


Storage Temperature 
OP PrOdUGlS occ ccceaceadan —65°C to +125°C 
All Other Products ............ —65°C to +150°C 
Ambient Temperature 
with Power Applied ............. —55°C to +125°C 
Voltage with Respect to Vss 
All pins except Vcc ....... —0.6 V to Vcc + 0.6 V 
WOO. 606 ban664240068wrn ee enea —0.6 V to +7.0 V 
Note: 


1. Minimum DC voltage on input or I/O pins is -0.5 V. During 
transitions, the inputs may overshoot Vss to —2.0 V for pe- 
riods of up to 20 ns. Maximum DC voltage on input and I/O 
pins is Vcc +0.5 V which may overshoot to Vcc +2.0 V for 
periods up to 20ns. 


Stresses above those listed under “Absolute Maximum Rat- 
ings” may cause permanent damage to the device. This is a 
stress rating only; functional operation of the device at these 
or any other conditions above those indicated in the opera- 
tional sections of this specification is not implied. Exposure of 
the device to absolute maximum rating conditions for ex- 
tended periods may affect device reliability. 


OPERATING RANGES 
Commercial (C) Devices 


Case Temperature (Tc).......... 0°C to +70°C 
industrial (1) Devices 

Case Temperature (Tc)........ —40°C to +85°C 
Supply Read Voltages 

Vcc for Am27X020-XX5 ..... +4.75 V to +5.25 V 

Vcc for Am27X020-XX0 ..... +4.50 V to +5.50 V 


Operating ranges define those limits between which the 
functionality of the device is guaranteed. 
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DC CHARACTERISTICS over operating range unless otherwise specified 
(Notes 1, 2 and 4) 


Parameter 
Symbol Parameter Description Test Conditions 


Prothicnvenge | 


GE = Ve.t=5 MHz, bar -OmA 


Voc CMOS Standby Curren 


Notes: 


1. Vcc must be applied simultaneously or before Vee, and removed simultaneously or after Vpp. 


. Caution: The Am27X020 must not be removed from (or inserted into) a socket when Vcc or Vpp is applied. 


2 
3. Icc1 is tested with OE = Vin to simulate open outputs. 
4 


. Minimum DC Input Voltage is —0.5 V. During transitions, the inputs may overshoot to —2.0 V for periods less than 20 ns. 
Maximum DC Voltage on output pins is Vcc + 0.5 V, which may overshoot to Vcc + 2.0 V for periods less than 20 ns. 


Supply Current 
inmA 


1 2 3 4 5 6 7 8 9 10 
Frequency in MHz 


Supply Current 
inmA 


-75 -50 -25 0 
Temperature in °C 


25 50 75 100 125 150 


15652B-5 15652B-6 
Figure 1. Typical Supply Current Figure 2. Typical Supply Current 
vs. Frequency vs. Temperature 
Veco = 5.5 V, T = 25°C Voc = 5.5 V, f= 5 MHz 
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£1 amo 
CAPACITANCE 


Parameter 
Symbol Parameter Description Test Conditions 


| Cw | Input Capacitance 
Output Capacitance Vout = 


Notes: 
1. This parameter is only sampled and not 100% tested. 
2. Ta = +25°C, f = 1 MHz. 


SWITCHING CHARACTERISTICS over operating range unless otherwise specified 
(Notes 1, 3 and 4) 


Parameter 
Symbols 

[GEDEC standard] Poramater Description | Test Conditions | “106 | -120 | -150 | -200 | -255 

tavav | tacc | Address to CE = OE = ViL Ea EERE TE 

Output Delay Max 100 | 120 | 160 | 200] 350 

= buen Te let ete al ete 

Output Delay Max —[Too| 120 | 150] 200] 250 

tcLav Output Enable to ce=Ve OL Min | — | — | — | — |] — | 

Output Delay ee eee, 


tEHOQZ tDF Chip Enable HIGH or 

tcHaz | (Note 2) | Output Enable HIGH, a — a 2 
whichever comes 
first, to Output Float 


Output Hold trom RE 
Addresses, CE, or OE, 
whichever occurred first 
Notes: 
1. Vcc must be applied simultaneously or before Vep, and removed simultaneously or after Vpp. 
This parameter is only sampled and not 100% tested. 


2 
3. Caution: The Am27X020 must not be removed from (or inserted into) a socket or board when Vpp or Vcc is applied. 
4 


. Output Load: 1 TTL gate and Cy = 100 pF 
Input Rise and Fall Times: 20 ns 
Input Pulse Levels: 0.45 V to 2.4 V 
Timing Measurement Reference Level: 0.8 V and 2 V for inputs and outputs 
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SWITCHING TEST CIRCUIT 


Device 
Under 
Test 


O +5.0 V 


Diodes = IN3064 
or Equivalent 


15652B-7 
Ci = 100 pF including jig capacitance 
SWITCHING TEST WAVEFORM 

2.4V 

2.0 V 2.0 V 

» Test Points 

0.8 V 0.8 V 
0.45 V 

Input Output 
15652B-8 


AC Testing: Inputs are driven at 2.4 V for a Logic “1” and 0.45 V for a Logic “0.” Input pulse rise and fall times are < 20 ns. 
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£1 amp 


KEY TO SWITCHING WAVEFORMS 


SWITCHING WAVEFORMS 


Addresses 


Output 


Notes: 


High Z 


WAVEFORM 


2.0 
0.8 


INPUTS 


Must be 
Steady 


May 
Change 
from H to L 


May 


Change 
from L to H 


Don’t Care, 
Any Change 
Permitted 


Does Not 
Apply 


Addresses Valid 


tCE 


tOE 


mK 


tacc 
(Note 1 


OUTPUTS 


Will be 
Steady 


Will be 
Changing 
from H to L 


Will be 
Changing 
from L to H 


Changing, 
State 
Unknown 


Center 


Line is High- 


Impedance 
“Off” State 


KS0000 10 


Valid Output 


tOH 
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1. OE may be delayed up to tacc — toE after the falling edge of the addresses without impact on tacc. 


2. tpF is specified from OE or CE, whichever occurs first. 


5-72 


Am27X020 


a al 


Am27X2048 


2 Megabit (131,072 x 16-Bit) CMOS ExpressROM™ Device 


DISTINCTIVE CHARACTERISTICS 


@ As an OTP EPROM alternative: 
— Factory optimized programming 
— Fully tested and guaranteed 

@ As a Mask ROM alternative: 
— Shorter leadtime 
— Lower volume per code 

m@ Fast access time 
— 100ns 

@ Single +5 V power supply 


= Compatible with JEDEC-approved EPROM 
pinout 


Advanced 
Micro 
Devices 


+10% power supply tolerance 

High noise immunity 

Low power dissipation 

— 100 pA maximum CMOS standby current 


@ Available in Plastic Dual In-Line Package (PDIP) 
and Plastic Leaded Chip Carrier (PLCC) 


@ Latch-up protected to 100 mA from —1 V to 
Vcc +1V 

—@ Versatile features for simple interfacing 
— Both CMOS and TTL input/output compatibility 


— Two line control functions 


GENERAL DESCRIPTION 


The Am27X2048 is a factory programmed and tested 
OTP EPROM. It is programmed after packaging prior to 
final test. Every device is rigorously tested under AC and 
DC operating conditions to your stable code. It is organ- 
ized as 131,072 by 16 bits andis available in plastic dual 
in-line (PDIP) as well as plastic leaded chip carrier 
(PLCC) packages. ExpressROM devices provide a 
board-ready memory solution for medium to high vol- 
ume codes with short leadtimes. This offers manufactur- 
ers a cost-effective and flexible alternative to OTP 
EPROMs and mask programmed ROMs. 


BLOCK DIAGRAM 


Access times as fast as 100 ns allow operation with 
high-performance microprocessors with reduced WAIT 
states. The Am27X2048 offers separate Output Enable 
(OE) and Chip Enable (CE) controls, thus eliminating 
bus contention in a multiple bus microprocessor system. 


AMD’s CMOS process technology provides high speed, 
low power, and high noise immunity. Typical power con- 
sumption is only 125 mW in active mode, and 100 pW in 
standby mode. 


Data Outputs 
DQ0-DQ15 


smal taaiaii. 


Output Enable 


Chip Enable 


Output 
Buffers 


¥ 
Decoder 


AO0-A16 
Address 
Inputs 


Publication# 15653 Rev.B Amendment/0 
Issue Date: July 1993 


X 
Decoder 


2,097,152-Bit 
Cell Matrix 


15653B-1 
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PRODUCT SELECTOR GUIDE 


Family Part No. Am27X2048 
Ordering Part No: 
Voc +5% 


Vec 10% 


Max Access Time (ns) 
CE (E) Access (ns) 


CONNECTION DIAGRAMS 


Top View 
PDIP 


ON On fk WN 
6 


wo 


10 
11 
12 


oh 
w 


a ee ee ee ee ee 
Oo ON Ons 


ie) 
2) 


15653B-2 
Note: 
1. JEDEC nomenclature is in parentheses. 
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PIN DESIGNATIONS 


A0-A16 = Address Inputs 

CE (E) = Chip Enable Input 

DQ0-DQ15 = Data Inputs/Outputs 

DU = No External Connection (Do Not Use) 
NC = No Internal Connection 

OE (G) = Output Enable Input 

PGM (P) — = Program Enable Input 

Vcc = Vcc Supply Voltage 

Vpp = Program Supply Voltage 

Vss = Ground 
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ORDERING INFORMATION 
Standard Products 


AMD standard products are available in several packages and operating ranges. The ordering number (Valid SSmBInEwon) | is 
formed by a combination of: 


AM27X2048 = -100 J Cc XXXXX 


) a CODE DESIGNATION 


Assigned by AMD 


TEMPERATURE RANGE 
C Commercial (0°C to +70°C) 
| Industrial (-40°C to +85°C) 


PACKAGE TYPE 

P = 40-Pin Plastic Dual In-Line 
Package (PD 040) 

J = 44-Pin Rectangular Plastic Leaded 
Chip Carrier (PL 044) 


SPEED OPTION 
See Product Selector Guide and 
Valid Combinations 


DEVICE NUMBER/DESCRIPTION 
Am27X2048 
2 Megabit (131,072 x 16-Bit) CMOS ExpressROM™ Device 


Valid Combinations Valid Combinations 


AM27X2048-100 Valid Combinations list configurations planned to 

; be supported in volume for this device. Consult 
pees the local AMD sales office to confirm availability of 
AM27X2048-120 specific valid combinations and to check on newly 
AM27X2048-125 PC, JC, Pl, Jl released combinations. 


AM27X2048-150 
AM27X2048-200 
AM27X2048-255 
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FUNCTIONAL DESCRIPTION 
Read Mode 


The Am27X2048 has two control functions, both of 
which must be logically satisfied in order to obtain data 


at the outputs. Chip Enable (CE) is the power control 
and should be used for device selection. Output Enable 
(OE) is the output control and should be used to gate 
data to the output pins, independent of device selection. 
Assuming that addresses are stable, address access 
time (tacc) is equal to the delay from CE to output (tce). 
Data is available at the outputs toe after the falling edge 
of OE, assuming that CE has been LOW and addresses 
have been stable for at least tacc — toe. 


Standby Mode 
The Am27X2048 has a CMOS standby mode which re- 
duces the maximum Vcc current to 100 pA. It is placed 


in CMOS-standby when CE is at Vcc + 0.3 V. The 
Am27X2048 also has a TTL-standby mode which re- 
duces the maximum Vcc current to 1.0 mA. It is placed in 
TTL-standby when CE is at Vin. When in standby mode, 


the outputs are in a high-impedance state, independent 
of the OE input. 


Output OR-Tieing 


To accommodate multiple memory connections, a two- 
line control function is provided to allow for: 


m Low memory power dissipation 
m Assurance that output bus contention will not occur 


MODE SELECT TABLE 


Output Disable 


Standby (TTL) VIH 
Standby (CMOS) Voc+# 0.3 V 


1. X = Either Vin or Vit 


It is recommended that CE be decoded and used as the 
primary device-selecting function, while OE be made a 
common connection to all devices in the array and con- 
nected to the READ line from the system control bus. 
This assures that all deselected memory devices are in 
their low-power standby mode and that the output pins 
are only active when data is desired from a particular 
memory device. 


System Applications 


During the switch between active and standby condi- 
tions, transient current peaks are produced on the rising 
and falling edges of Chip Enable. The magnitude of 
these transient current peaks is dependent on the out- 
put capacitance loading of the device. At a minimum, a 
0.1 uF ceramic capacitor (high frequency, low inherent 
inductance) should be used on each device between 
Voc and Vss to minimize transient effects. In addition, to 
overcome the voltage drop caused by the inductive 
effects of the printed circuit board traces on Ex- 
pressROM device arrays, a 4.7 uF bulk electrolytic ca- 
pacitor should be used between Vcc and Vss for each 
eight devices. The location of the capacitor should be 
close to where the power supply is connected to 
the array. 


La 


X 
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ABSOLUTE MAXIMUM RATINGS 


Storage Temperature 
OTP PIGGUGS «ic canvwanesuns —65°C to +125°C 
All Other Prodgucis .....6..6%«. —65°C to +150°C 
Ambient Temperature 
with Power Applied ............. —55°C to +125°C 
Voltage with Respect to Vss 
All pins except Vcc ....... —0.6 V to Vcc + 0.6 V 
a re errr eee —0.6 Vto +7.0V 
Note: 


1. Minimum DC voltage on input or I/O pins is —0.5 V. During 
transitions, the inputs may overshoot Vss to —2.0 V for pe- 
riods of up to 20 ns. Maximum DC voltage on input and /O 
pins is Vec +0.5 V which may overshoot to Vcc +2.0 V for 
periods up to 20ns. 


Stresses above those listed under “Absolute Maximum Ratings” 
may cause permanent damage to the device. This is a stress 
rating only; functional operation of the device at these or any 
other conditions above those indicated in the operational sec- 
tions of this specification is not implied. Exposure of the device 
to absolute maximum rating conditions for extended periods 
may affect device reliability. 
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OPERATING RANGES 
Commercial (C) Devices 


Case Temperature (Tc) .......... 0°C to +70°C 
Industrial (1) Devices 

Case Temperature (Tc)........ —40°C to +85°C 
Supply Read Voltages 


Vcc for Am27X2048-XX5 
Vcc for AmM27X2048-XX0 


. +4.75 V to +5.25 V 
. +4.50 V to +5.50 V 


Operating ranges define those limits between which the 
functionality of the device is guaranteed. 
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DC CHARACTERISTICS over operating range unless otherwise specified 


(Notes 1, 2 and 4) 


Parameter 
Symbol Parameter Description pene emenemeince Conditions 


Von | Output HIGH Voltage | ton -400pA i sts—s—id 
| Va__|_ Output LOW Votage co a Vn ee 


ae Input HIGH Voltage 


ee 


—— Input Load Current Vin = 0 V to +Vec 
Sho Output Leakage Current Vout = 0 V to +Vcc ++ LA 


Icc1 Vcc Active Current 


CE = Vi, f = 5 MHz, 
(Note 3) lour =OmA 


Notes: 


1. Vcc must be applied simultaneously or before Vep, and removed simultaneously or after Vep. 


Icc1 is tested with OE = Vin to simulate open outputs. 


K & 


Caution: The Am27X2048 must not be removed from (or inserted into) a socket when Vcc or Vpp is applied. 


Minimum DC Input Voltage is —0.5 V. During transitions, the inputs may overshoot to —2.0 V for periods less than 20 ns. 


Maximum DC Voltage on output pins is Vcc + 0.5 V, which may overshoot to Vcc + 2.0 V for periods less than 20 ns. 


30 


Nh 
nn 


Supply Current 
inmA 
NM 
Oo 


as 
on 


1 2 3 4 5 6 7 8 9 10 
Frequency in MHz 


Figure 1. Typical Supply Current 
vs. Frequency 
Vec = 5.5 V, T = 25°C 
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Figure 2. Typical Supply Current 
vs. Temperature 
Vec = 5.5 V, f= 5 MHz 
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CAPACITANCE 


Parameter 
Symbol Parameter Description Test Conditions 


Notes: 
1. This parameter is only sampled and not 100% tested. 
2. Ta =+25°C, f = 1 MHz. 


SWITCHING CHARACTERISTICS over operating range unless otherwise specified 


(Notes 1, 3, and 4) 
a -100 | -120 
| JEDEC | Standard Parameter Description | Test Conditions -105 | -125 
tavav | tacc [Address to CE = OE = Vi eet 
Output Delay ie ee a 
tELQV Chip Enable to OE = VIL a ee es 
Output Delay Cee 


tetav | toe —_| Output Enable to CE=V. {Mn | — | — | — | — | — | 

Output Delay Lae Bae eas eR 
teHaz tor | Chip Enable HIGH or fo | o | 
taHaz | (Note 2) | Output Enable HIGH, 

whichever comes 

first, to Output Float 


tAxax toH  |Output Hold from | ee ee 
Addresses, CE, or OE, 
whichever occurred first 


Notes: 


1. Vcc must be applied simultaneously or before Vpp, and removed simultaneously or after Vpp. 
This parameter is only sampled and not 100% tested. 


2 
3. Caution: The Am27X2048 must not be removed from (or inserted into) a socket or board when Vpp or Vcc is applied. 
4 


. Output Load: 1 TTL gate and Ci = 100 pF 
Input Rise and Fall Times: 20 ns 
Input Pulse Levels: 0.45 V to 2.4 V 
Timing Measurement Reference Level: 0.8 V and 2 V for inputs and outputs 


Am27X2048 5-79 


£1 ano 
SWITCHING TEST CIRCUIT 


Device 
Under O +5.0 V 


Test 


Diodes = IN3064 
or Equivalent 


15653B-7 
CL = 100 pF including jig capacitance 
SWITCHING TEST WAVEFORM 

2.4V 

2.0 V 2.0 V 

» Test Points 

0.8 V 0.8 V 
0.45 V 

Input Output 
15653B-8 


AC Testing: Inputs are driven at 2.4 V for a Logic “1” and 0.45 V for a Logic “0.” Input pulse rise and fall times are < 20 ns. 


5-80 Am27X2048 


KEY TO SWITCHING WAVEFORMS 


SWITCHING WAVEFORMS 


2.4 


Addresses ( 
0.45 


High Z 
Output 


Notes: 


WAVEFORM 


2.0 
0.8 


INPUTS 


Must be 
Steady 


May 
Change 
from H to L 


May 
Change 
from L to H 


Don’t Care, 
Any Change 
Permitted 


Does Not 
Apply 


Addresses Valid 


tCE 


tOE 


KCK(( 


tacc 
(Note 1) 


AMD cl 


OUTPUTS 


Will be 
Steady 


Will be 
Changing 
from H to L 


Will be 
Changing 
from Lto H 


Changing, 
State 
Unknown 


Center 
Line is High- 


_ Impedance 


“Off” State 


KS000010 


Valid Output 


15653B-9 


1. OE may be delayed up to tacc — toe after the falling edge of the addresses without impact on tacc. 


2. tDF is specified from OE or CE, whichever occurs first. 


Am27X2048 
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Am27X040 


4 Megabit (524,288 x 8-Bit) CMOS ExpressROM™ Device 


DISTINCTIVE CHARACTERISTICS 
@ Asan OTP EPROM alternative: 
— Factory optimized programming 
— Fully tested and guaranteed 
@ As a Mask ROM alternative: 
— Shorter leadtime 
— Lower volume per code 
m@ Fast access time 
— 120ns 
@ Single +5 V power supply 


m@ Compatible with JEDEC-approved EPROM 
pinout 


GENERAL DESCRIPTION 


The Am27X040 is a factory programmed and tested 
OTP EPROM. It is programmed after packaging prior to 
final test. Every device is rigorously tested under AC and 
DC operating conditions to your stable code. It is organ- 
ized as 524,288 by 8 bits and is available in plastic dual 
in-line (PDIP) as well as plastic leaded chip carrier 
(PLCC) packages. ExpressROM devices provide a 
board-ready. memory solution for medium to high vol- 
ume codes with short leadtimes. This offers manufactur- 
ers a cost-effective and flexible alternative to OTP 
EPROMs and mask programmed ROMs. 


BLOCK DIAGRAM 


Advanced 
Micro 
Devices 


m@ +10% power supply tolerance 

@ High noise immunity 

@ Low power dissipation 
— 100 pA maximum CMOS standby current 

@ Available in Plastic Dual In-Line Package (PDIP) 
and Plastic Leaded Chip Carrier (PLCC) 

@ Latch-up protected to 100 mA from —1 V to 
Vec+1V 

M@ Versatile features for simple interfacing 
— Both CMOS and TTL input/output compatibility 
— Two line control functions 


Access times as fast as 120 ns allow operation with 
high-performance microprocessors with reduced WAIT 
states. The Am27X040 offers separate Output Enable 
(OE) and Chip Enable (CE) controls, thus eliminating 
bus contention in a multiple bus microprocessor system. 


AMD's CMOS process technology provides high speed, 
low power, and high noise immunity. Typical power con- 
sumption is only 100 mW in active mode, and 100 pW in 
standby mode. 


Data Outputs 
DQ0-DQ7 


is 


Output Enabl 
utput Enable i Cuiput 


Chip Enable 


ig 
Decoder 


AO-A18 
Address 
Inputs 
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x 4,194,304-Bit 
Decoder Cell Matrix 


Publication# 15654 Rev.B Amendment/0 
Issue Date: July 1993 


Buffers 


Y 
Gating 
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PRODUCT SELECTOR GUIDE 


Family Part No. 


Ordering Part No: 
Veco +5% 


Vcc +10% 


CE (E) Access (ns) 


OE (G) Access (ns) 


CONNECTION DIAGRAMS 
Top View 


PDIP 


Vec 
A18 


A17 
A14 
A13 
A8 
AQ 
A11 
OE (G) 
A10 
CE (E) 
DQ7 
DQ6 
19 {J DQ5 
18 [_] DQ4 
17LJ Das 


15654B-2 
Note: 
1. JEDEC nomenciature is in parentheses. 


PIN DESIGNATIONS 


A0-A18 = Address Inputs 

CE (E) = Chip Enable Input 

DQ0-DQ7 = Data Inputs/Outputs 

DU = No External Connection (Do Not Use) 
NC = No Internal Connection 

OE (G) = Output Enable Input 

Vcc = Vcc Supply Voltage 

VPP = Program Supply Voltage 

Vss = Ground 


Am27X040 


Max Access Time (ns) 


AMD cl 


ee ee ee 
ee ee 
Ee ee | 


'1A10 


15654B-3 


LOGIC SYMBOL 


8 
DQ0-DQ7 a: 


15654B-4 
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ORDERING INFORMATION 
Standard Products 


AMD standard products are available in several packages and operating ranges. The ordering number (Valid Combination) is 
formed by a combination of: 


AM27X040 -120 J Cc XXXXX 


| ae CODE DESIGNATION 


Assigned by AMD 


TEMPERATURE RANGE 
C Commercial (0°C to +70°C) 
| Industrial (-40°C to +85°C) 


PACKAGE TYPE 


P = 32-Pin Plastic Dual In-Line 
Package (PD 032) 


J = 32-Pin Rectangular Plastic Leaded 
Chip Carrier (PL 032) 
SPEED OPTION 


See Product Selector Guide and 
Valid Combinations 


DEVICE NUMBER/DESCRIPTION 
Am27X040 


4 Megabit (524,288 x 8-Bit) CMOS ExpressROM™ Device 


AM27X040-120 Valid Combinations list configurations planned to 
AM27X040-125 be supported in volume for this device. Consult 


the local AMD sales office to confirm availability of 
AM27X040-150 PC, JC, PI, Jl specific valid combinations and to check on newly 
AM27X040-200 released combinations. 
AM27X040-255 


Valid Combinations Valid Combinations 


5-84 Am27X040 


FUNCTIONAL DESCRIPTION 


Read Mode 


The Am27X040 has two control functions, both of which 
must be logically satisfied in order to obtain data at the 
outputs. Chip Enable (CE) is the power control and 
should be used for device selection. Output Enable (OE) 
is the output control and should be used to gate data to 
the output pins, independent of device selection. 
Assuming that addresses are stable, address access 
time (tacc) is equal to the delay from CE to output (tce). 
Data is available at the outputs toe after the falling edge 
of OE, assuming that CE has been LOW and addresses 
have been stable for at least tacc —toe . 


Standby Mode 
The Am27X040 has a CMOS standby mode which re- 
duces the maximum Vcc current to 100 LA. It is placed 


in CMOS-standby when CE is at Vcc + 0.3 V. The 
Am27X040 also has a TTL-standby mode which re- 


duces the maximum Vcc current to 1.0 mA. It is placed in 
TTL-standby when CE is at Vin. When in standby mode, 
the outputs are in a high-impedance state, independent 
of the OE input. 

Output OR-Tieing 

To accommodate multiple memory connections, a two- 
line control function is provided to allow for: 


m Low memory power dissipation 
m Assurance that output bus contention will not occur 


MODE SELECT TABLE 


Read 


Note: 
1. X = Either Viv or Vit 


ess Eft ais 
ee ee 


i 
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It is recommended that CE be decoded and used as the 
primary device-selecting function, while OE be made a 
common connection to all devices in the array and con- 
nected to the READ line from the system control bus. 
This assures that all deselected memory devices are in 
their low-power standby mode and that the output pins 
are only active when data is desired from a particular 
memory device. 


System Applications 


During the switch between active and standby condi- 
tions, transient current peaks are produced on the rising 
and falling edges of Chip Enable. The magnitude of 
these transient current peaks is dependent on the out- 
put Capacitance loading of the device. At a minimum, a 
0.1 uF ceramic capacitor (high frequency, low inherent 
inductance) should be used on each device between 
Vcc and Vss to minimize transient effects. In addition, to 
overcome the voltage drop caused by the inductive 
effects of the printed circuit board traces on Ex- 
pressROM device arrays, a 4.7 uF bulk electrolytic ca- 
pacitor should be used between Vcc and Vss for each 
eight devices. The location of the capacitor should be 
close to where the power supply is connected to 
the array. 


DOUT 


x< 


x< 


x< 
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£1 amo 
ABSOLUTE MAXIMUM RATINGS 


Storage Temperature 
OTP Produce ...accsanvacsns —65°C to +125°C 
All Other Products ............ —65°C to +150°C 
Ambient Temperature 
with Power Applied ............. —55°C to +125°C 
Voltage with Respect to Vss | 
All pins except Vcc ....... —0.6 V to Vcc + 0.6 V 
VG 14 fi 4bFA wend buen u ve ees —0.6V to +7.0 V 
Note: 


1. Minimum DC voltage on input or I/O pins is -0.5 V. During 
transitions, the inputs may overshoot Vss to -2.0 V for pe- 
riods of up to 20 ns. Maximum DC voltage on input and I/O 
pins is Vcc +0.5 V which may overshoot to Vcc +2.0 V for 
periods up to 20 ns. 


Stresses above those listed under “Absolute Maximum Rat- 
ings” may cause permanent damage to the device. This is a 
stress rating only; functional operation of the device at these 
or any other conditions above those indicated in the opera- 
tional sections of this specification is not implied. Exposure of 
the device to absolute maximum rating conditions for ex- 
tended periods may affect device reliability. 


OPERATING RANGES 
Commercial (C) Devices 


Case Temperature (Tc) .......... 0°C to +70°C 
industrial (1) Devices . 

Case Temperature (Tc)........ —40°C to +85°C 
Supply Read Voltages 

Vecfor Am27X040-XX5 ..... +4.75 V to +5.25 V 

Vecfor Am27X040-XX0 ..... +4.50 V to +5.50 V 


Operating ranges define those limits between which the 
functionality of the device is guaranteed. 
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DC CHARACTERISTICS over operating range unless otherwise specified 
(Notes 1, 2 and 4) 


Parameter Parameter 
Symbol Description Test Conditions 


| Von Output HIGH Voltage lon = — 400 pA 


| Vo. | Output LOW Voltage lo. = 2.1.mA 


Vou 
Vor 
Vin 
Vit 
lu 
ILo 
Icc1 
Iec2 


Se 
Tv | epatow vonage | 
Te [toad ret dW ovine 
[te [ouput eakage cure | Varo Vinee 
= 


Vcc Active Current CE = Vi, f = 5 MHz, 
(Note 3) 


lout =O mA 


Vcc CMOS Standby Current CE = Vec + 0.3 V 


1. Vcc must be applied simultaneously or before Vpp, and removed simultaneously or after Vpp. 
. Caution: The Am27X040 must not be removed from (or inserted into) a socket when Vcc or Vpp is applied. 


a 
3. Icc1 is tested with OE = Vin to simulate open outputs. 
4 


. Minimum DC Input Voltage is —0.5 V. During transitions, the inputs may overshoot to —2.0 V for periods less than 20 ns. 
Maximum DC Voltage on output pins is Vcc + 0.5 V, which may overshoot to Vcc + 2.0 V for periods less than 20 ns. 


25 25 
a 20 - 20 
o o 
5 < a ei 
O€ 15 O€ 15 
= = 
& a 
=) =) 
QD 4109 ” 10 
5 5 
1 2 3 4 5 6 7 8 9 10 -75 -50-25 O 25 50 75 100 125 150 
Frequency in MHz Temperature in °C 
15654B-5 15654B-6 
Figure 1. Typical Supply Current Figure 2. Typical Supply Current 
vs. Frequency vs. Temperature 
Veco = 5.5 V, T = 25°C Voc = 5.5 V, f= 5 MHz 
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CAPACITANCE 


Parameter 
Symbol 


Notes: 
1. This parameter is only sampled and not 100% tested. 
2. Ta = +25°C, f = 1 MHz. 


SWITCHING CHARACTERISTICS over operating range unless otherwise specified 
(Notes 1, 3, and 4) 


Parameter Am27X040 
Symbols 


Parameter 


Description Test Conditions 
tavav tacc | Address to GE =-OE=V [Min | — | —| —| —| 
Output Delay = [Max [120 | 150 [200 | 250 


tELQV tCE Chip Enable to — Cia a es es 
tGLaV tOE Output Enable to | — V | 
Output Delay Vie SIL 


tEHQZ tDF Chip Enable HIGH 

tGHaz | (Note 2) | or Output Enable 
HIGH, whichever 
comes first, to 
Output Float 

tAxQx tOH Output Hold from 
Addresses, CE, or 
OE, whichever 
occurred first 


Notes: 
1. Vcc must be applied simultaneously or before Vpp, and removed simultaneously or after Vpp. 
This parameter is only sampled and not 100% tested. 


2 
3. Caution: The Am27X040 must not be removed from or inserted into a socket or board when Vpp or Vcc is applied. 
4 


. Output Load: 1 TTL gate and C, = 100 pF 
Input Rise and Fall Times: 20 ns 
Input Pulse Levels: 0.45 V to 2.4 V 
Timing Measurement Reference Level: 0.8 V and 2 V for inputs and outputs 
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SWITCHING TEST CIRCUIT 


Device 
Under 
Test 


0 +5.0 V 


Diodes = IN3064 
or Equivalent 


15654B-7 
Ci = 100 pF including jig capacitance 
SWITCHING TEST WAVEFORM 

2.4V 

2.0 V 2.0 

» Test Points 

0.8 V 0.8 V 
0.45 V 
Input Output 
15654B-8 


AC Testing: Inputs are driven at 2.4 V for a Logic “1” and 0.45 V for a Logic “0.” Input pulse rise and fall times are < 20 ns. 
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KEY TO SWITCHING WAVEFORMS 


SWITCHING WAVEFORMS 


WAVEFORM 


INPUTS 


Must be 
Steady 


May 
Change 
from H to L 


May 
Change 
from L to H 


Don't Care, 
Any Change 
Permitted 


Does Not 
Apply 


OUTPUTS 


Will be 
Steady 


Will be 
Changing 
from H to L 


Will be 
Changing 
from L to H 


Changing, 
State 
Unknown 


Center 

Line is High- 
Impedance 
“Off” State 


KS000010 


2.4 es es 
Dapincane 2.0 Addresses Valid ne 
0.45 0.8 --—-% 
CE 
ICE 
OE 
' tOE 
ACC tOH 
High Z (Note 1) -—--—— 
Output {CC(( Valid Output 


Notes: 


15654B-9 


1. OE may be delayed up to tacc — toe after the falling edge of the addresses without impact on tacc. 


2. tpF is specified from OE or CE, whichever occurs first. 
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Am27X400 


4 Toe abit (524,288 x 8-Bit/262,144 x 16-Bit) 


CMO ExpressROM™ Device 


@ As an OTP EPROM alternative: 
— Factory optimized programming 
— Fully tested and guaranteed 

@ Asa Mask ROM alternative: 
— Shorter leadtime 
— Lower volume per code 

@ Fast access time 
— 120 ns 


@ Single +5 V power supply 


= Compatible with JEDEC-approved EPROM 
pinout 


GENERAL DESCRIPTION 


The Am27X400 is a factory programmed and tested 
OTP EPROM. It is programmed after packaging prior 
to final test. Every device is rigorously tested under 
AC and DC operating conditions to your stable code. It 
is organized as 524,288 by 8 bits/262,144 by 16 bits 
and is available in plastic dual in-line (PDIP) as well as 
plastic leaded chip carrier (PLCC) packages. 
ExpressROM devices provide a board-ready memory 
solution for medium to high volume codes with short 
leadtimes. This offers manufacturers a cost-effective 
and flexible alternative to OTP EPROMs and mask 


Advanced 
Micro 
Devices 


+10% power supply tolerance 

High noise immunity 

Low power dissipation 

— 100 pA maximum CMOS standby current 

@ Available in Plastic Dual In-Line Package (PDIP) 
and Plastic Leaded Chip Carrier (PLCC) 

@ Latch-up protected to 100 mA from —1 V to 
Vec+1V 

@ Versatile features for simple interfacing 

— Both CMOS and TTL input/output compatibility 

— Two line control functions 


Access times as fast as 120 ns allow operation with 
high-performance microprocessors with reduced WAIT 
states. The Am27X400 offers separate Output Enable 
(OE) and Chip Enable (CE) controls, thus eliminating 
bus contention in a multiple bus microprocessor system. 


AMD’s CMOS process technology provides high speed, 
low power, and high noise immunity. Typical power con- 

sumption is only 150 mW in active mode, and 100 ail in 
standby mode. 


programmed ROMs. 


BLOCK DIAGRAM 


Data Outputs 
Voc DQ0-DQ15 
o—>_ Vss : 
ae O Enabl 
SvTE utput Enable 
eae — Chip Enable — Output 
7 Buffers 
i Y 
| acter LSd leg | 
— . 
AO-A17 ie _ 
— rs X 4,194,304-Bit 
hn S, Decoder Cell Matrix 
_—_——)P 
— 17344A-1 


Publication# 17344 Rev. A Amendment/0 
Issue Date: July 1993 
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1 amo 
PRODUCT SELECTOR GUIDE 


Family Part No Am27X400 


Ordering Part No: 
Vec +5% 
Voc +10% 


Max Access Time (ns) 


CE (E) Access (ns) 
OE (G) Access (ns) 


CONNECTION DIAGRAMS 
Top View 


Pp tso ft] 
250 
es 100 


PDIP PLCC 


17344A-3 


17344A-2 
Note: 


1. JEDEC nomenclature is in parentheses. 


PIN DESIGNATIONS LOGIC SYMBOL 

AB = Address Input (BYTE Mode) ” 
A0-A17 = Address Inputs 

BYTE = ptelWird Svitch ill a 
CE (E) = Chip Enable Input 

DQ0-DQ15 = Data Inputs/Outputs 

DU = No External Connection (Do Not Use) 

NC = No Internal Connection 

OE (G) = Output Enable Input 

Vcc = Vcc Supply Voltage 

Vpp = Program Supply Voltage 17344A-4 
Vss = Ground 
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ORDERING INFORMATION 
Standard Products 


AMD standard products are available in several packages and operating ranges. The ordering number (Valid Combination) is 
formed by a combination of: 


AM27X400 -120 J Cc XXXXX 


) aes CODE DESIGNATION 


Assigned by AMD 


TEMPERATURE RANGE 
C Commercial (0°C to +70°C) 
| Industrial (-40°C to +85°C) 


PACKAGE TYPE 
P = 40-Pin Plastic Dual In-Line Package (PD 040) 
J = 44-Pin Rectangular Plastic Leaded 

Chip Carrier (PL 044) 


SPEED OPTION 
See Product Selector Guide and 
Valid Combinations 


DEVICE NUMBER/DESCRIPTION 
Am27X400 

4 Megabit (524,288 x 8-Bit/262,144 x 16-Bit) 
CMOS ExpressROM™ Device 


Valid Combinations Valid Combinations 
AM27X400-120 Valid Combinations list configurations planned to 


be supported in volume for this device. Consult 

the local AMD sales office to confirm availability of 
AM27X400-150 PC, JC, Pl, Ji specific valid combinations and to check on newly 
AM27X400-200 


released combinations. 
AM27X400-255 
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FUNCTIONAL DESCRIPTION 
Read Mode 


The Am27X400 has two control functions, both of which 
must be logically satisfied in order to obtain data at the 
outputs. Chip Enable (CE) is the power control and 
should be used for device selection. Output Enable (OE) 
is the output control and should be used to gate data to 
the output pins, independent of device selection. 
Assuming that addresses are stable, address access 
time (tacc) is equal to the delay from CE to output (tce). 
Data is available at the outputs toe after the falling edge 
of OE, assuming that CE has been LOW and addresses 
have been stable for at least tacc—toe. 


Byte Mode 


The user has the option of reading data in either 16-bit 
words or 8-bit bytes under control of the BYTE input. 
With the BYTE input HIGH, inputs AO—A17 will address 
256K words of 16-bit data. When the BYTE input is 
LOW, AB functions as the least significant address input 
and 512K bytes of data can be accessed. The 8 bits of 
data will appear on DQ0-DQ7. 


Standby Mode 


The Am27X400 has a CMOS standby mode which re- 
duces the maximum Vcc current to 100 pA. It is placed in 
CMOS-standby when CE is at Vcc + 0.3 V. The 
Am27X400 also has a TTL-standby mode which re- 
duces the maximum Vcc current to 1.0 mA. It is placed in 
TTL-standby when CE is at Vin. When in standby mode, 


the outputs are in a high-impedance state, independent 
of the OE input. 


MODE SELECT TABLE 


Note: 
1. X = Either Vin or Vit 


Output OR-Tieing 


To accommodate multiple memory connections, a two- 
line control function is provided to allow for: 


m Low memory power dissipation 
mw Assurance that output bus contention will not occur 


It is recommended that CE be decoded and used as the 
primary device-selecting function, while OE be made a 
common connection to all devices in the array and con- 
nected to the READ line from the system control bus. 
This assures that all deselected memory devices are in 
their low-power standby mode and that the output pins 
are only active when data is desired from a particular 
memory device. 


System Applications 


During the switch between active and standby 
conditions, transient current peaks are produced on 
the rising and falling edges of Chip Enable. The 
magnitude of these transient current peaks is 
dependent on the output capacitance loading of the 
device. At a minimum, a 0.1 wF ceramic capacitor (high 
frequency, low inherent inductance) should be used on 
each device between Vcc and Vss to minimize transient 
effects. In addition, to overcome the voltage drop 
caused by the inductive effects of the printed circuit 
board traces on ExpressROM device arrays, a 4.7 UF 
bulk electrolytic capacitor should be used between Vcc 
and Vss for each eight devices. The location of the 
Capacitor should be close to where the power supply is 
connected to the array. 


Outputs 
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ABSOLUTE MAXIMUM RATINGS 


Storage Temperature 
OTP PIQGUGIS «ccc senvuxtcaes —65°C to +125°C 
All Other Products ............ —65°C to +150°C 
Ambient Temperature 
with Power Applied ............. —55°C to +125°C 
Voltage with Respect to Vss 
All pins except Vcc ....... —0.6 V to Vcc + 0.6 V 
We 2505 8.95 ok WE OPS Ee Od BA —0.6Vto+7.0V 
Note: 


1. Minimum DC voltage on input or I/O pins is —0.5 V. During 
transitions, the inputs may overshoot Vss to—2.0 V for pe- 
riods of up to 20 ns. Maximum DC voltage on input and 
I/O pins is Vcc + 0.5 V which may overshoot to Vcc + 
2.0 V for periods up to 20 ns. 


Stresses above those listed under “Absolute Maximum Ratings” 
may cause permanent damage to the device. This is a stress 
rating only; functional operation of the device at these or any 
other conditions above those indicated in the operational sec- 
tions of this specification is not implied. Exposure of the device 
to absolute maximum rating conditions for extended periods 
may affect device reliability. 


AMD cl 


OPERATING RANGES 
Commercial (C) Devices 


Case Temperature (Tc) .......... 0°C to +70°C 
industrial (1) Devices 

Case Temperature (Tc) ........ —40°C to +85°C 
Supply Read Voltages 

Vcc for Am27X400-XX5_..... +4.75 V to +5.25 V 

Vcc for Am27X400-XX0 ..... +4.50 V to +5.50 V 


Operating ranges define those limits between which the 
functionality of the device is guaranteed. 
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DC CHARACTERISTICS over operating range unless otherwise specified 
(Notes 1, 2 and 4) 


reer [Si [meme [om [om [ow 
Symbol Description Test Conditions 

ae Ee a_i 

ee ee 
a 


| Output Leakage Current Leakage Current Vout = 0 V to +Vcc nn ae 


— sien Active Current CE = Vit, f = 5 MHz, 50 mA 
(Note 3) lout =O mA 


Notes: 
1. Vec must be applied simultaneously or before Vpp, and removed simultaneously or after Vpp. 


2. Caution: The Am27X400 must not be removed from (or inserted into) a socket when Vcc or Vpp is applied. 
3. Icc1 is tested with OE = Vi to simulate open outputs. 
4 


. Minimum DC Input Voltage is —0.5 V during transactions, the inputs may overshoot to -2.0 V for periods less than 20 ns. Maxi- 
mum DC Voltage on output pins is Vcc +0.5 V, which may overshoot to Vcc +2.0 V for periods less than 20 ns. 


€ € 
NS S 
SE or 
Zac ae 
a> a 
Q Q 
=] => 
ep) Y 
1 2 3 4 5 6 7 8 9 10 -75 -50 -25 0 25 50 75 100 125 150 
Frequency in MHz Temperature in °C 
Figure 1. Typical Supply Current Figure 2. Typical Supply Current 
vs. Frequency vs. Temperature 
Vec = 5.5 V, T = 25°C Vcc = 5.5 V, f= 5 MHz 
17344A-5 17344A-6 
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CAPACITANCE 


[Po oto 
Parameter 
<a Parameter —— Test Conditions Poe [am Pr 


Notes: 
1. This parameter is only sampled and not 100% tested. 


2. Ta = +25°C, f= 1 MHz. 


SWITCHING CHARACTERISTICS over operating range unless otherwise specified 
(Notes 1, 3 and 4) 


symbols Parameter Test 


| JEDEC | Standard | Description Conditions 
tAVQV tRCC Address to a OE = 
Output Delay ‘i 
tELQV Chip Enable to OE = VIL 
Output Delay 
tGLav Output Enable to CE = VIL 
Output Delay 


tEHQZ Chip Enable HIGH or 
tGHQz te 2) | Output Enable HIGH, 
whichever comes 
first, to Output Float 
tAxQx Output Hold from 
Addresses, CE, or OE, 
whichever occurred first 


Notes: 


1. Vcc must be applied simultaneously or before Vpp, and removed simultaneously or after Vpp. 

2. This parameter is only sampled and not 100% tested. 

3. Caution: The Am27X400 must not be removed from (or inserted into) a socket or board when Vpp or Vcc is applied. 
4 


. Output Load: 1 TTL gate and Ci = 100 pF 
Input Rise and Fall Times: 20 ns 
Input Pulse Levels: 0.45 V to 2.4 V 
Timing Measurement Reference Level: 0.8 V and 2 V for inputs and outputs 
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21 amo 
SWITCHING TEST CIRCUIT 


Device 
Under 


O +5.0 V 
Test . 


Diodes = IN3064 
or Equivalent 


17344A-7 
Ci = 100 pF including jig capacitance 
SWITCHING TEST WAVEFORM 

2.4V 

2.0 V 2.0 V 

» Test Points 

0.8 V 0.8 V 
0.45 V 

Input Output 
17344A-8 


AC Testing: Inputs are driven at 2.4 V for a Logic “1” and 0.45 V for a Logic “0”. Input pulse rise and fall times are < 20 ns. 
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KEY TO SWITCHING WAVEFORMS 


SWITCHING WAVEFORMS 


2.4 
Addresses ( 
0.45 


High Z 
Output 


Notes: 


WAVEFORM 


2.0 
0.8 


INPUTS 


Must be 
Steady 


May 
Change 
from H to L 


May 
Change 
from L to H 


Don't Care, 
Any Change 
Permitted 


Does Not 
Apply 


Addresses Valid 


tCE 


tOE 


XCK(( 


tACC 
(Note 1) 


AMD cl 


OUTPUTS 


Will be 
Steady 


Will be 
Changing 
from H to L 


Will be 
Changing 
from L to H 


Changing, 
State 
Unknown 


Center 

Line is High- 
Impedance 
“Off” State 


KS0000 10 


tOH 


Valid Output 


17344A-9 


1. OE may be delayed up to tacc -toe after the falling edge of the addresses without impact on tacc. 


2. toF is specified from OE or CE, whichever occurs first. 


Am27X400 
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Am27X4096 


4 Megabit (262,144 x 16-Bit) CMOS ExpressROM™ Device 


@ As an OTP EPROM alternative: 
— Factory optimized programming 
— Fully tested and guaranteed 

@ Asa Mask ROM alternative: 
— Shorter leadtime 
— Lower volume per code 


@ Fast access time 
— 120 ns 


@ Single +5 V power supply 


@ Compatible with JEDEC-approved EPROM 
pinout 


GENERAL DESCRIPTION 


The Am27X4096 is a factory programmed and tested 
OTP EPROM. It is programmed after packaging prior to 
final test. Every device is rigorously tested under AC and 
DC operating conditions to your stable code. It is organ- 
ized as 262,144 by 16 bits and is available in plastic dual 
in-line (PDIP) as well as plastic leaded chip carrier 
(PLCC) packages. ExpressROM devices provide a 
board-ready memory solution for medium to high vol- 
ume codes with short leadtimes. This offers manufactur- 
ers a cost-effective and flexible alternative to OTP 
EPROMs and mask programmed ROMs. 


Advanced 
Micro 
Devices 


+10% power supply tolerance 

High noise immunity 

Low power dissipation 

— 100 pA maximum CMOS standby current 

@ Available in Plastic Dual In-Line Package (PDIP) 
and Plastic Leaded Chip Carrier (PLCC) 

@ Latch-up protected to 100 mA from —1 V to 
Vcc +1V 

@ Versatile features for simple interfacing 

— Both CMOS and TTL input/output compatibility 

— Two line control functions 


Access times as fast as 120 ns allow operation with 
high-performance microprocessors with reduced WAIT 
states. The Am27X4096 offers separate Output Enable 


(OE) and Chip Enable (CE) controls, thus eliminating 
bus contention in a multiple bus microprocessor system. 


AMD’s CMOS process technology provides high speed, 
low power, and high noise immunity. Typical power con- 
sumption is only 150 mW in active mode, and 100 pW in 
standby mode. 


BLOCK DIAGRAM 


AO-A17 
Address 
Inputs 


5-100 


Output Enable 
Chip Enable 


Y 
Decoder 


xX 
Decoder 


Data Outputs 
DQ0-DQ15 


as, 


Lf Output 


Buffers 
Lay 
-_ 
F 


Y 
Gating 


4,194, 304-Bit 
Cell Matrix 
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Publication# 17345 Rev.A Amendment/0 
Issue Date: July 1993 


PRODUCT SELECTOR GUIDE 


Family Part No 


Ordering Part No: 
Voc +5% 


Vcc +10% 
200 250 
CE (E) Access (ns 250 


OE (6) Access (rs) 


CONNECTION DIAGRAMS 
PDIP 


Top View 


Vcc 
A17 


Ai6 
A15 
A14 
A13 
Ai2 
A11 
A10 
AQ 
Vss 
A8 
A7 
A6 
A5 
A4 
A3 
A2 
At 
AO 


Note: 17345A-2 17345A-3 
1. JEDEC nomenclature is in parentheses. . 


PIN DESIGNATIONS LOGIC SYMBOL 
A0-A17 = Address Inputs 

CE (E) = Chip Enable Input 

DQ0-DQ15 = Data Inputs/Outputs 

DU = No External Connection (Do Not Use) 

NC = No Internal Connection 

OE (G) = Output Enable Input 

Vcc = Vcc Supply Voltage 

Vpp = Program Supply Voltage 

Vss = Ground 


17345A-4 
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ORDERING INFORMATION 
Standard Products 


AMD standard products are available in several packages and operating ranges. The ordering number (Valid Combination) is 
formed by a combination of: 


AM27X4096 =e -120 J Cc XXXXX 
LL CODE DESIGNATION 
Assigned by AMD 
TEMPERATURE RANGE 
C = Commercial (0°C to +70°C) 
| = Industrial (-40°C to +85°C) 
PACKAGE TYPE 
P = 40-Pin Plastic Dual In-Line Package (PD 040) 
J = 44-Pin Rectangular Plastic Leaded 
Chip Carrier (PL 044) 

SPEED OPTION 
See Product Selector Guide and 
Valid Combinations 

DEVICE NUMBER/DESCRIPTION 

Am27X4096 


4 Megabit (262,144 x 16-Bit) CMOS ExpressROM™ Device 


Valid Combinations Valid Combinations 


AM27X4096-120 Valid Combinations list configurations planned to 
be supported in volume for this device. Consult 
the local AMD sales office to confirm availability of 

AM27X4096-150 PC, JC, PI, Jl specific valid combinations and to check on newly 

AM27X4096-200 released combinations. 


AM27X4096-255 
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FUNCTIONAL DESCRIPTION 
Read Mode 


The Am27X4096 has two control functions, both of 
which must be logically satisfied in order to obtain data 
at the outputs. Chip Enable (CE) is the power control 
and should be used for device selection. Output Enable 
(OE) is the output control and should be used to gate 
data to the output pins, independent of device selection. 
Assuming that addresses are stable, address access 
time (tacc) is equal to the delay from CE to output (tce). 
Data is available at the outputs toe after the falling edge 
of OE, assuming that CE has been LOW and addresses 


have been stable for at least tacc—toe. 


Standby Mode 


The Am27X4096 has a CMOS standby mode which re- 
duces the maximum Vcc current to 100 LA. It is placed 


in CMOS-standby when CE is at Vcc + 0.3 V. The 
Am27X4096 also has a TTL-standby mode which re- 
duces the maximum Vcc Current to 1.0 mA. Itis placed in 
TTL-standby when CE is at Vi. When in standby mode, 
the outputs are in a high-impedance state, independent 
of the OE input. 


Output OR-Tieing 


To accommodate multiple memory connections, a two- 
line control function is provided to allow for: 


m Low memory power dissipation 
mw Assurance that output bus contention will not occur 


MODE SELECT TABLE 


Read 


Note: 
1. X = Either Vin or VIL 


fe tan eee ee 


AMD \ 


It is recommended that CE be decoded and used as the 
primary device-selecting function, while OE be made a 
common connection to all devices in the array and con- 
nected to the READ line from the system control bus. 
This assures that all deselected memory devices are in 
their low-power standby mode and that the output pins 
are only active when data is desired from a particular 
memory device. 


System Applications 


During the switch between active and standby condi- 
tions, transient current peaks are produced on the rising 
and falling edges of Chip Enable. The magnitude of 
these transient current peaks is dependent on the out- 
put capacitance loading of the device. At a minimum, a 
0.1 uF ceramic capacitor (high frequency, low inherent 
inductance) should be used on each device between 
Vcc and Vss to minimize transient effects. In addition, to 
overcome the voltage drop caused by the inductive 
effects of the printed circuit board traces on 
ExpresSROM device arrays, a 4.7 uF bulk electrolytic 
Capacitor should be used between Vcc and Vss for 
each eight devices. The location of the capacitor should 
be close to where the power supply is connected to 
the array. 


Am27X4096 
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£1 amo 
ABSOLUTE MAXIMUM RATINGS 


Storage Temperature 
OTP ProguciS. oi. sc ccaxancaves —65°C to +125°C 
All Other Products ............ —65°C to +150°C 
Ambient Temperature 
with Power Applied ............. —55°C to +125°C 
Voltage with Respect to Vss 
All pins except Vcc ....... —0.6 Vto Vcc +0.6V 
MOO cack hanensdeucecareke es —-0.6Vto+7.0V 
Note: 


1. Minimum DC voltage on input or I/O pins is -0.5 V. During 
transitions, the inputs may overshoot Vss to—2.0 V for pe- 
riods of up to 20 ns. Maximum DC voltage on input and 
YO pins is Vcc + 0.5 V which may overshoot to Vcc + 
2.0 V for periods up to 20ns. 


Stresses above those listed under “Absolute Maximum Ratings” 


may Cause permanent damage to the device. This is a stress 
rating only; functional operation of the device at these or any 
other conditions above those indicated in the operational sec- 
tions of this specification is not implied. Exposure of the device 
to absolute maximum rating conditions for extended periods 
may affect device reliability. 
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OPERATING RANGES 
Commercial (C) Devices 


Case Temperature (Tc).......... 0°C to +70°C 
industrial (1) Devices 

Case Temperature (Tc) ........ —40°C to +85°C 
Supply Read Voltages 


Vec for Am27X4096-XX5 . +4.75 V to +5.25 V 


Vcc for Am27X4096-XX0 . +4.50 V to +5.50 V 


Operating ranges define those limits between which the 
functionality of the device is guaranteed. 


Am27X4096 
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DC CHARACTERISTICS over operating range unless otherwise specified 
(Notes 1, 2 and 4) 


Parameter 
Symbol Parameter Description Test Conditions 


[Vor _| Ouput IGAVorege | be=—atonaA———SS«d ee Pd 
Tia | ompaiowvene fp esaime «did ews 
OO 
es ee 

[eeetonaonet | wr=evesee [foo 

(Note 3) aes =OmA 

ea 
a aan [eer ——} aa 


Notes: 
1. Vcc must be applied simultaneously or before Vep, and removed simultaneously or after Vpp. 


2. Caution: The Am27X4096 must not be removed from (or inserted into) a socket when Vcc or Vpp is applied. 
3. Icc1 is tested with OE = Vin to simulate open outputs. 
4 


. Minimum DC Input Voltage is —0.5 V during transactions, the inputs may overshoot to —2.0 V for periods less than 20 ns. 
Maximum DC Voltage on output pins is Vcc +0.5 V, which may overshoot to Vcc +2.0 V for periods less than 20 ns. 


c oa 
» = 
SE SE 
=e 2s 
ce Q 
= =) 
Y Y 
2 
1 2 3 4 5 6 7 8 9 10 -75 -50 -25 0 25 50 75 100 125 150 
Frequency in MHz Temperature in °C 
Figure 1. Typical Supply Current Figure 2. Typical Supply Current 
vs. Frequency vs. Temperature 
Vce = §.5 V, T= 25°C Vcc = 5.5 V, f= 5 MHz 
17345A-5 17345A-6 
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CAPACITANCE 


PD 040 PL 044 
Parameter 


Symbol Parameter Description Test Conditions | Typ | Max | Typ | Max 
Input Capacitance ee ee 
Oseut Gepaciiance Mere 


Notes: 
1. This parameter is only sampled and not 100% tested. 


2. Tn = +25°C, f = 1 MHz. 


SWITCHING CHARACTERISTICS over operating range unless otherwise specified 
(Notes 1, 3 and 4) 


symbols Parameter Test 


tAVQV tRCC Address to _ OE = a 
aren wa 
P1500 | 200 
| - | - | - | 
oo 


Am27X4096 


tELQV Chip Enable to OE = VIL ae 
Output Delay ame 
tGLav Output Enable to CE = VIL | = 
Output Delay ier[ 60 
'EHQZ Chip Enable HIGH or Jo | Oo 
tGHaz oie 2) | Output Enable HIGH, —— —2— 40 ns 
whichever comes 
first, to Output Float 
taxQX Output Hold from | oo 6|lhlUlo 
Addresses, CE, or OE, 
whichever occurred first 


Notes: 


1. Vcc must be applied simultaneously or before Vpp, and removed simultaneously or after Vpp. 

2. This parameter is only sampled and not 100% tested. 

3. Caution: The Am27X4096 must not be removed from (or inserted into) a socket or board when Vpp or Vcc is applied. 
4 


. Output Load: 1 TTL gate and Ci = 100 pF 
Input Rise and Fall Times: 20 ns 
Input Pulse Levels: 0.45 V to 2.4 V 
Timing Measurement Reference Level: 0.8 V and 2 V for inputs and outputs 
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SWITCHING TEST CIRCUIT 


Device 
Under 
Test 


O +5.0 V 


Diodes = IN3064 
or Equivalent 


17345A-7 
CL = 100 pF including jig capacitance 
SWITCHING TEST WAVEFORM 
2.4V 
2.0 V 2.0 V 
» Test Points < 
0.8 V 0.8 V 
0.45 V 
Input Output 
17345A-8 


AC Testing: Inputs are driven at 2.4 V for a Logic “1” and 0.45 V for a Logic “0”. Input pulse rise and fall times are < 20 ns. 
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KEY TO SWITCHING WAVEFORMS 


WAVEFORM INPUTS OUTPUTS 


Must be Will be 
Steady Steady 


May Will be 
Change Changing 
from H to L from H to L 


May Will be 
Change Changing 
from Lto H from L to H 


Don't Care, Changing, 
Any Change State 
Permitted Unknown 


Does Not Center 

Apply Line is High- 
Impedance 
“Off” State 
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SWITCHING WAVEFORMS 


2.4 he ie i ti 
Addresses q 20 Addresses Valid 2.0 
0.45 0.8 = 28 
CE 
tCE 
OE 
tOE 
ACC 
tOH 
High Z (Note 1) eres 
Output {CCC Valid Output 
Notes: 
1. OE may be delayed up to tacc — toe after the falling edge of the addresses without impact on tacc. 17345A-9 


2. tor is specified from OE or CE, whichever occurs first. 
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Am27X080 


8 Megabit (1,048,576 x 8-Bit) CMOS ExpressROM™ Device 


@ As an OTP EPROM alternative: 
— Factory optimized programming 
— Fully tested and guaranteed 

@ As a Mask ROM alternative: 
— Shorter leadtime 
— Lower volume per code 

@ Fast access time 
— 120 ns 


@ Single +5 V power supply 


m@ Compatible with JEDEC-approved EPROM 
pinout 


GENERAL DESCRIPTION 


The Am27X080 is a factory programmed and tested 
OTP EPROM. It is programmed after packaging prior to 
final test. Every device is rigorously tested under AC and 
DC operating conditions to your stable code. It is organ- 
ized as 1,048 K words by 8 bits per word andis available 
in plastic dual in-line (PDIP) as well as plastic leaded 
chip carrier (PLCC) packages. ExpressROM devices 
provide a board-ready memory solution for medium to 
high volume codes with short leadtimes. This offers 
manufacturers a cost-effective and flexible alternative to 
OTP EPROMs and mask programmed ROMs. 


BLOCK DIAGRAM 


Advanced 
Micro 
Devices 


+10% power Supply tolerance 

High noise immunity 

Low power dissipation 

— 100 pA maximum CMOS standby current 

@ Available in Plastic Dual In-Line Package 
(PDIP) and Plastic Leaded Chip Carrier (PLCC) 

@ Latch-up protected to 100 mA from —1 V to 
Vec+1V 

@ Versatile features for simple interfacing 

— Both CMOS and TTL input/output compatibility 

— Two line control function 


Access times as fast as 120 ns allow operation with 
high-performance microprocessors with reduced WAIT 
states. The Am27X080 offers separate Output Enable 
(OE) and Chip Enable (CE) controls, thus eliminating 
bus contention in a multiple bus microprocessor system. 


AMD’s CMOS process technology provides high speed, 
low power, and high noise immunity. Typical power con- 
sumption is only 100 mW in active mode, and 100 pW in 
standby mode. 


Data Outputs 
DQ0-DQ7 


iii 


Output Enable 


Chip Enable 


a 


_ 
LJ 
ines ei 


AO-A19 
Address 
Inputs 


Publication# 17346 Rev.A Amendment/0 
Issue Date: July 1993 


This document contains information on a product under development at Advanced Micro Devices, Inc. 
The information is intended to help you to evaluate this product. AMD reserves the right to change or 
discontinue work on this proposed product without notice. 


Output 
Buffers 


3 Gating 


4,194,304-Bit 
Cell Matrix 


17346A-1 
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£1 amo PRELIMINARY 
PRODUCT SELECTOR GUIDE 


Family Part No. 


Am27X080 
Ordering Part No 
Voc +5% 


OE (6) Acoss (8) 06 


CONNECTION DIAGRAMS 


Top View 
PDIP PLCC 
A19LJ1@ Vcc vn © ® Q ah 
aieLJ2 A18 
Ai5LJj3 A17 32 : 
A124 A14 ATL 29 [JA14 
A7CI5 A13 AGL 28 []A13 
Asie A8 ASL 27 []A8 
as(7 AQ i! 26 HAS 
A3 | | 25 |} A11 


A4L18 A111 


oe 24 [JOE (G)/V 
A3LJ9 OE (G)/Vpp (G)Npp 


Al A10 
A210 A10 - a ll 
aiChi1 SEE AOL 22 [J CE (E) 
ie) Dao 21 ]Da7 
AOLJ 12 DQ7 
DQO0LJ 13 DQ6 oe | Sm ef Ra | GG 
= GN A or wn © 
DQ1L}14 19 {J} DQ5 SSSSSSsE 
DQ2L]15 18 LJ] DQ4 (sina 
Vss L] 16 17LJ Das 
17346A-2 
Notes: 
1. JEDEC nomenclature is in parentheses. 
PIN DESIGNATIONS LOGIC SYMBOL 
A0-A19 = Address Inputs 
CE (E) = Chip Enable Input 
DQ0-DQ17 = Data Inputs/Outputs 
OE (G) = Output Enable Input 
Vcc = Vcc Supply Voltage 
Vpp = Program Supply Voltage 
Vss = Ground 


17346A-4 
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ORDERING INFORMATION ‘ 
Standard Products 


AMD standard products are available in several packages and operating ranges. The ordering number (Valid Combination) is 
formed by a combination of: 


AM27X080 -120 J Cc XXXXX 


~LL CODE DESIGNATION 


Assigned by AMD 


TEMPERATURE RANGE 
Cc Commercial (0°C to +70°C) 
| Industrial (-40°C to +85°C) 


PACKAGE TYPE 

P = 32-Pin Plastic Dual In-Line 
Package (PD 032) 

J = 32-Pin Rectangular Plastic Leaded 
Chip Carrier (PL 032) 


SPEED OPTION 
See Product Selector Guide and 
Valid Combinations 


DEVICE NUMBER/DESCRIPTION 
Am27X080 


8 Megabit (1,048,576 x 8-Bit) CMOS ExpressROM™ Device 


Valid Combinations Valid Combinations 


AM27X080-120 Valid Combinations list configurations planned to 
be supported in volume for this device. Consult 
ie ail the local AMD sales office to confirm availability of 

AM27X080-150 specific valid combinations and to check on newly 

AM27X080-200 released combinations. 


AM27X080-255 
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FUNCTIONAL DESCRIPTION 
Read Mode 


The Am27X080 has two control functions, both of which 
must be logically satisfied in order to obtain data at the 


outputs. Chip Enable (CE) is the power control and 
should be used for device selection. Output Enable (OE/ 
Vpp) is the output control and should be used to gate 
data to the output pins, independent of device selection. 
Assuming that addresses are stable, address access 


time (tacc) is equal to the delay from CE to output (tce). 


Data is available at the outputs toe after the falling edge 
of OE, assuming that CE has been LOW and addresses 
have been stable for at least tacc—toe. 


Standby Mode 
The Am27X080 has a CMOS standby mode which re- 
duces the maximum Vcc current to 100 LWA. It is placed in 


CMOS-standby when CE is at Vcc + 0.3 V. The 
Am27X080 also has a TTL-standby mode which re- 
duces the maximum Vcc current to 1.0 mA. It is placed in 
TTL-standby when CE is at Vi. When in standby mode, 


the outputs are in a high-impedance state, independent 
of the OE input. 


Output OR-Tieing 


To accommodate multiple memory connections, a two- 
line control function is provided to allow for: 


m Low memory power dissipation 
mw Assurance that output bus contention will not occur 


MODE SELECT TABLE 


Read 


PRELIMINARY 


It is recommended that CE be decoded and used as the 
primary device-selecting function, while OE/Vpp be 
made a common connection to all devices in the array 
and connected to the READ line from the system control 
bus. This assures that all deselected memory devices 
are in their low-power standby mode and that the output 
pins are only active when data is desired from a particu- 
lar memory device. 


System Applications 


During the switch between active and standby condi- 
tions, transient current peaks are produced on the rising 
and falling edges of Chip Enable. The magnitude of 
these transient current peaks is dependent on the out- 
put capacitance loading of the device. At a minimum, a 
0.1 uF ceramic capacitor (high frequency, low inherent 
inductance) should be used on each device between 
Vcc and Vss to minimize transient effects. In addition, 
to overcome the voltage drop caused by the inductive 
effects of the printed circuit board traces on Ex- 
pressROM device arrays, a 4.7 uF bulk electrolytic ca- 
pacitor should be used between Vcc and Vss for 
each eight devices. The location of the capacitor should 
be close to where the power Supply is connected to 
the array. 


IH 
Standby (CMOS) Vcc +0.3 V 


Note: 
1. X= Either Vin or Vi 
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ABSOLUTE MAXIMUM RATINGS 


Storage Temperature 
COMP ProguciS .siscuecanceuas —65°C to +125°C 
All Other Products ............ —65°C to +150°C 
Ambient Temperature 
with Power Applied ............. —55°C to +125°C 
Voltage with Respect to Vss 
All pins except A9,Vpp,Vcc . —0.6 V to Vcc + 0.6 V 
WOE noun uscenedvescuvanes -0.6 V to +7.0 V 


Notes: 


1. Minimum DC voltage on input or I/O pins is —0.5 V. During 
transitions, the inputs may overshoot Vss to—2.0 V for pe- 
riods of up to 20 ns. Maximum DC voltage on input and 
I/O pins is Vec +0.5 V which may overshoot to Vcc +2.0 V 
for periods up to 20ns. 


Stresses above those listed under “Absolute Maximum Ratings” 
may cause permanent damage to the device. This is a stress 
rating only; functional operation of the device at these or any 
other conditions above those indicated in the operational sec- 
tions of this specification is not implied. Exposure of the device 
to absolute maximum rating conditions for extended periods 
may affect device reliability. 
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OPERATING RANGES 
Commercial (C) Devices 


Case Temperature (Tc).......... 0°C to +70°C 
Industrial (1) Devices 

Case Temperature (Tc)........ —40°C to +85°C 
Supply Read Voltages 

Vcc for Am27X080-XX5 ..... +4.75 V to +5.25 V 

Vcc for Am27X080-XX0 ..... +4.50 V to +5.50 V 


Operating ranges define those limits between which the 
functionality of the device is guaranteed. 
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DC CHARACTERISTICS over operating range unless otherwise specified 
(Notes 1, 2 and 4) 


Parameter Parameter 
Symbol Description Test Conditions 


reateadGurent «| aroVee 
[opts Owe Vor=eveare | 
(Note 3) lout = 0 mA 
ex | vate Santyomen[ e-ve SSCiSSC*dCto 
[ez cnos Sandy cures | CE=vavoav +f 
Notes: 


1. Vcc must be simultaneously or before Vee, and removed simultaneously or after Vpp. 

2. Caution: The Am27X080 must not be removed from (or inserted into) a socket when Vcc or Vep is applied. 
3. Icc1 is tested with OE = Vin to simulate open outputs. 
4 


. Minimum DC Input Voltage is —0.5 V during transitions, the inputs may overshoot -2.0 V for periods less than 20 ns. Maximum 
DC Voltage on output pins is Vcc +0.5 V, which may overshoot to Vcc +2.0 V for periods less than 20 ns. 


e c 
© 2 
SE f: 
= = 
& & 
=] =) 
op) Y) 
1 2 3 4 5 6 7 8 9 10 -75 -50-25 0 25 50 75 100 125 150 
Frequency in MHz Temperature in °C 
Figure 1. Typical Supply Current Figure 2. Typical Supply Current 
vs. Frequency vs. Temperature 
Vee =55 V, T= 258°C Vcc = 5.5 V,f=5 MHz 
15453B-5 15453B-6 
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CAPACITANCE 


Parameter 
Parameter ee Test Conditions te} ee | tet 


Notes: 
1. This parameter is only sampled and not 100% tested. 


2. Ta =+25°C, f= 1 MHz. 


SWITCHING CHARACTERISTICS over operating range unless otherwise specified 
(Notes 1, 3 and 4) 


Symbols Parameter Test 


| JEDEC | Standard | Description Conditions 
tavav tracc | Address to CE = OE = VIL 
Output Delay | Max | 
tELQV tCE Chip Enable to OE = VIL 
Output Delay 


tGLav Output Enable to CE = VIL 
Output Delay 

ve Chip Enable HIGH or 

'GHaz Output Enable HIGH, 


whichever comes 
first, to Output Float 


Output Hold from 
Addresses, CE, or OE, 
whichever occurred first 


Notes: 

1. Vcc must be applied simultaneously or before Vpp, and removed simultaneously or after Vpp. 

2. This parameter is only sample and not 100% tested. 

3. Caution: The Am27X080 must not be removed from (or inserted into) a socket or board when Vpp or Vcc is applied. 
4 


. Output Load: 1 TTL gate and Ci = 100 pF 
Input Rise and Fall Times: 20 ns 
Input Pulse Levels: 0.45 V to 2.4 V 
Timing Measurement Reference Level: 0.8 V and 2 V for inputs and outputs 
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SWITCHING TEST CIRCUIT 


2.7 kQ 


Device 
Under 
Test 


O +5.0 V 


Diodes = IN3064 
or Equivalent 


17346A-7 
CL = 100 pF including jig capacitance 
SWITCHING TEST WAVEFORM 
24V 
2.0 V 2.0 V 
» Test Points < 
0.8 V 0.8V 
0.45 V 
Input Output 
17346A-8 


AC Testing: Inputs are driven at 2.4 V for a Logic “1” and 0.45 V for a Logic “0”. Input pulse rise and fall times are < 20 ns. 
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KEY TO SWITCHING WAVEFORMS 
WAVEFORM INPUTS OUTPUTS 


Must be Will be 
Steady Steady 


May Will be 
Change Changing 
from H to L from H to L 


May Will be 


Change Changing 
from L to H from L to H 


Don't Care, Changing, 
Any Change State 
Permitted Unknown 


Does Not Center 

Apply Line is High- 
Impedance 
“Off” State 
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SWITCHING WAVEFORMS 


2.4 aieen 
Addresses q 2.0 Addresses Valid 2.0 
0.45 ue ae 
CE 
{CE 
OE 
toe 
ACC t 
(Note 1) 2 


High Z 


Output (C4 Valid Output 


Notes: 


17346A-9 


1. OE may be delayed up to tacc — toe after the falling edge of the addresses without impact on tacc. 


2. tpF is specified from OE or CE, whichever occurs first. 
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Am27X800 


8 Megabit (1,048,576 x 8-Bit/524,288 x 16-Bit) 


CMOS ExpressROM™ Device 


@ Asan OTP EPROM alternative: 
— Factory optimized programming 
— Fully tested and guaranteed 

@ As a Mask ROM alternative: 
— Shorter leadtime 
— Lower volume per code 

@ Fast access time 
— 150 ns 


@ Single +5 V power supply 


m@ Compatible with JEDEC-approved EPROM 
pinout 


GENERAL DESCRIPTION 


The Am27X800 is a factory programmed and tested 
OTP EPROM. It is programmed after packaging prior to 
final test. Every device is rigorously tested under AC and 
DC operating conditions to your stable code. It is organ- 
ized as 1,048,576 by 8 bits/524,288 x 16 bits and is 
available in plastic dual in-line (PDIP) as well as plastic 
leaded chip carrier (PLCC) packages. ExpressROM 
devices provide a board-ready memory solution for me- 
dium to high volume codes with short leadtimes. This of- 
fers manufacturers a _ cost-effective and flexible 
alternative to OTP EPROMs and mask programmed 
ROMs. 


Advanced 
Micro 
Devices 


+10% power supply tolerance 

High noise immunity 

Low power dissipation 

— 100 pA maximum CMOS standby current 

@ Available in Plastic Dual In-Line Package (PDIP) 
and Plastic Leaded Chip Carrier (PLCC) 

@ Latch-up protected to 100 mA from -1 V to 
Vcc +1 V 

@ Versatile features for simple interfacing 

— Both CMOS and TTL input/output compatibility 

— Two line control functions 


Access times as fast as 150 ns allow operation with 
high-performance microprocessors with reduced WAIT 
states. The Am27X800 offers separate Output Enable 


(OE) and Chip Enable (CE) controls, thus eliminating 
bus contention in a multiple bus microprocessor system. 


AMD’s CMOS process technology provides high speed, 
low power, and high noise immunity. Typical power con- 
sumption is only 150 mW in active mode, and 100 pW in 
standby mode. 


BLOCK DIAGRAM 
Data Outputs 
DQ0-DQ15 
’ aioe." 
Output Enable 
Chip Enable — Output 
and Buffers 
Prog Logic 
Y Y 
ms 
A0-A18 ee 
netting X 8,388,608-Bit 
nputs, Decoder Cell Matrix 
AB 
17347A-1 
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The information is intended to help you to evaluate this product. AMD reserves the right to change or 


discontinue work on this proposed product without notice. 
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PRELIMINARY AMD &t 
PRODUCT SELECTOR GUIDE 


Vcc +5% 

Voc +10% p t5O | | C‘s 
| MaxAccessTime(ns) CT SOC“‘«i*‘dEC“(‘(#N$’#CN 2OQD.—s's§$@Us#s#sSs({ (ss OC*?7 
[CE (E)Access(ns)SSC~‘“‘~idTSC<“<~;‘~*~ésZOCC*C“‘“(§;YTSSCO#@OO™#C#C~*«d’;*S~Cét*‘“‘CCRN™C#C*‘S 
POE (G)Access(ns) SSSSC~<‘iSC“‘“‘~;SSS™C~C*dYYSCSC*~C‘ SSCSC*C‘“RSNSC“‘NONCN”*C*~‘*« 
CONNECTION DIAGRAMS 
GR ele PDIP PLCC 

ns ~ wmk CEO Oe «= = = 

A17 A8 qaqaeaqadtZz2aaaqe€c 

5 4 3 2 

AG A10 aa [7 39[] A12 

AS All A3 [18 38{ ] A13 

A4 A12 A2T 19 371] A14 

A3 A13 mT 36| ] A15 

A2 A14 aot 44 35[ ] A16 

Al A15 CEE) M12 34[] BYTE/Vpp 
— ail Vs L} 13 33|_| Vss 
CE (E) BYTE/Vpp OE G [114 321 | DQ15/AB 
ied as of}is 31[ ] DQ7 
OE (G) DQ15/AB pas [16 30/ ] pa14 

DQo DQ7 pat [117 29|_} D6Q 

DQ8 DQ14 

DQ1 DQ6 ILI CICICICICICICICICA 

DQ DQ13 Se eeeesos os 

DQ2 DQ5 ra ra) a) a 

DQ16 DQ12 
Da3 pod 17347A-3 
DQ11 Vcc 
Note: 17347A-2 
1. JEDEC nomenclature is in parenthesis. 
PIN DESIGNATIONS LOGIC SYMBOL 
AB = Address Inputs (BYTE Mode) 
A0-A18 = Address Inputs 
BYTE = Byte/Word Switch 
CE (E) = Chip Enable Input 
DQ0-DQ15 = Data Inputs/Outputs DQ0-DQ15 we 
NC = No Internal Connection 
OE (G) = Output Enable Input 
Vcc = Vcc Supply Voltage 
Vpp = Program Supply Voltage 17347A-4 
Vss = Ground 
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ORDERING INFORMATION 
Standard Products 


AMD standard products are available in several packages and operating ranges. The ordering number (Valid Combination) is 
formed by a combination of: 


AM27X800 -150 J Cc XXXXX 


>) a CODE DESIGNATION 


Assigned by AMD 


TEMPERATURE RANGE 
C = Commercial (0°C to +70°C) 
| = Industrial (-40°C to +85°C) 


PACKAGE TYPE 
P 42-Pin Plastic Dual In-Line Package (PD 042) 
J 44-Pin Rectangular Plastic Leaded 

Chip Carrier (PL 044) 


SPEED OPTION 
See Product Selector Guide and 
Valid Combinations 


DEVICE NUMBER/DESCRIPTION 
Am27X800 

8 Megabit (1,048,576 x 8-Bit/524,288 x 16-Bit) 
CMOS ExpressROM™ Device 


Valid Combinations Valid Combinations 
Am27X800-150 Valid Combinations list configurations planned to 
Am27X800-155 be supported in volume for this device. Consult 

PC, JC, Pl, Jl ilabili 
Am27X800-200 the local AMD sales office to confirm availability of 


specific valid combinations and to check on newly 
Am27X800-255 released combinations. 
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FUNCTIONAL DESCRIPTION 
Read Mode 


The Am27X800 has two control functions, both of which 
must be logically satisfied in order to obtain data at the 
outputs. Chip Enable (CE) is the power control and 
should be used for device selection. Output Enable (OE) 
is the output control and should be used to gate data to 
the output pins, independent of device selection. 
Assuming that addresses are stable, address access 
time (tacc) is equal to the delay from CE to output (tce). 
Data is available at the outputs toe after the falling edge 
of OE, assuming that CE has been LOW and addresses 
have been stable for at least tacc—toe. 


Byte Mode 


The user has the option of reading data in either 16-bit 
words or 8-bit bytes under control of the BYTE input. 
With the BYTE input HIGH, input AO-A18 will address 
512K words of 16-bit data. When the BYTE input is 
LOW, AB functions as the least significant address input 
and 1 Mbyte of data can be accessed. The 8 bits of data 
will appear on DQO-DQ7. 


Standby Mode 


The Am27X800 has a CMOS standby mode which re- 
duces the maximum Vcc current to 100 LA. It is placed in 
CMOS-standby when CE is at Vcc + 0.3 V. The 
Am27X800 also has a TTL-standby mode which re- 
duces the maximum Vcc current to 1.0 mA. Itis placed in 
TTL-standby when CE is at Vin. When in standby mode, 


the outputs are in a high-impedance state, independent 
of the OE input. 


MODE SELECT TABLE 


Output Disable 
Standby (TTL) 


AMD c\ 


Output OR-Tieing 


To accommodate multiple memory connections, a two- 
line control function is provided to allow for: 


m Low memory power dissipation 
m Assurance that output bus contention will not occur 


It is recommended that CE be decoded and used as the 
primary device-selecting function, while OE be made a 
common connection to all devices in the array and con- 
nected to the READ line from the system control bus. 
This assures that all deselected memory devices are in 
their low-power standby mode and that the output pins 
are only active when data is desired from a particular 
memory device. 


System Applications 


During the switch between active and standby condi- 
tions, transient current peaks are produced on the rising 
and falling edges of Chip Enable. The magnitude of 
these transient current peaks is dependent on the out- 
put capacitance loading of the device. At a minimum, 
a 0.1 wF ceramic capacitor (high frequency, low 
inherent inductance) should be used on each device 
between Vcc and Vss to minimize transient effects. 
In addition, to overcome the voltage drop caused by the 
inductive effects of the printed circuit board traces on 
ExpressROM Device arrays, a 4.7 uF bulk electrolytic 
Capacitor should be used between Vcc and Vss for 
each eight devices. The location of the capacitor should 
be close to where the power supply is connected to 
the array. 


Standby (CMOS) Vec +0.3 V X 


Note: 
1. X = Either Vin or Vit 


ee se EEE 
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ABSOLUTE MAXIMUM RATINGS 
Storage Temperature 


OTP PYGQUBIS: occus cs neeve vas —65°C to +125°C 
All Other Products ............ —65°C to +150°C 
Ambient Temperature 
with Power Applied ............. —55°C to +125°C 
Voltage with Respect to Vss 
All pins except Vcc ....... —0.6 Vto Vcc + 0.6 V 
WOO: chuvaeaeduevesinusxeees —0.6V to +7.0 V 
Note: 


1. Minimum DC voltage on input or I/O pins is —0.5 V. During 
transitions, the inputs may overshoot Vss to—2.0 V for pe- 
riods of up to 20 ns. Maximum DC voltage on input and 
I/O pins is Vcc +0.5 V which may overshoot to Vcc + 
2.0 V for periods up to 20ns. 


Stresses above those listed under “Absolute Maximum Ratings” 
may cause permanent damage to the device. This is a stress 
rating only; functional operation of the device at these or any 
other conditions above those indicated in the operational sec- 
tions of this specification is not implied. Exposure of the device 
to absolute maximum rating conditions for extended periods 
may affect device reliability. 
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OPERATING RANGES 
Commercial (C) Devices 


Case Temperature (Tc).......... 0°C to +70°C 
Industrial (1) Devices 

Case Temperature (Tc)........ —40°C to +85°C 
Supply Read Voltages 

Vcc for Am27X800-XX5 _..... +4.75 V to +5.25 V 

Vcc for Am27X800-XX0 ..... +4.50 V to +5.50 V 


Operating ranges define those limits between which the 
functionality of the device is guaranteed. 
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DC CHARACTERISTICS over operating range unless otherwise specified 
(Notes 1, 2 and 4) 


rer ee Tene [mw [ 
Symbol Description Test Conditions 

Oe 
ie ovrionvonge [esta oe 
SO 
Se C—O Se A 
esa Gare [We Vee 
to [owpattntase coven [Varsovie eT TO a 


Icc1 Vcc Active Current CE = Vi, f = 5 MHz, mA 
(Note 3) lour =O mA 


Notes: 
1. Vcc must be applied simultaneously or before Vep, and removed simultaneously or after Vpp. 


2. Caution: The Am27X800 must not be removed from (or inserted into) a socket when Vcc or Vpp is applied. 
3. lec: is tested with OE = Vin to simulate open outputs. 
4 


. Minimum DC Input Voltage is —0.5 V during transactions, the inputs may overshoot to —2.0 V for periods less than 20 ns. Maxi- 
mum DC Voltage on output pins is Vcc + 0.5 V, which may overshoot to Vcc + 2.0 V for periods less than 20 ns. 


= = 
2 2 
oP: Se 
> c ae = 
& a 
= | =) 
\¢p) op) 
1 2 3 4 5 6 7 8 9 10 -75-50 -25 0 25 50 75 100 125 150 
Frequency in MHz Temperature in °C 
Figure 1. Typical Supply Current Figure 2. Typical Supply Current 
vs. Frequency vs. Temperature 
Vcc = 5.5 V, T = 25°C Vcc = 5.5 V, f= 5 MHz 
17344A-5 17344A-6 
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CAPACITANCE 


Parameter 
Symbol Parameter Description Test Conditions 


Notes: 
1. This parameter is only sampled and not 100% tested. 


2. Ta = 425°C, f = 1 MHz. 


SWITCHING CHARACTERISTICS over operating range unless otherwise specified 
(Notes 1, 3, and 4) 


Syinols Parameter Test 


| JEDEC Standard | Description Conditions 
tAVaV tRCC Address to CE = OE=VIL 
Output Delay 
tELQV Chip Enable to OE = VIL 
Output Delay 
tGLav Output Enable to CE = VIL 
Output Delay 


tEHQZ Chip Enable HIGH or 
tGHaz nee 2) Output Enable HIGH, 


whichever comes 
first, to Output Float 


Output Hold from 
Addresses, CE, or OE, 
whichever occurred first 


Notes: 

1. Vcc must be applied simultaneously or before Vpp, and removed simultaneously or after Vpp. 

2. This parameter is only sample and not 100% tested. 

3. Caution: The Am27X800 must not be removed from (or inserted into) a socket or board when Vpp or Vcc is applied. 
4 


. Output Load: 1 TTL gate and Cy = 100 pF 
Input Rise and Fall Times: 20 ns 
Input Pulse Levels: 0.45 V to 2.4 V 
Timing Measurement Reference Level: 0.8 V and 2 V for inputs and outputs 
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SWITCHING TEST CIRCUIT 


2.7 Kh2 


Device 
Under O +5.0 V 


Test 


Diodes = IN3064 
or Equivalent 


17347A-7 
Ct = 100 pF including jig capacitance 
SWITCHING TEST WAVEFORM 

2.4V 

2.0 V 2.0 V 

» Test Points 

0.8V 0.8 V 
0.45 V 

Input Output 
17347A-8 


AC Testing: Inputs are driven at 2.4 V for a Logic “1” and 0.45 V for a Logic “0”. Input pulse rise and fall times are < 20 ns. 


se 
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PRELIMINARY 


KEY TO SWITCHING WAVEFORMS 


SWITCHING WAVEFORMS 


2.4 is a es 
Addresses 2.0 Addresses Valid = 
0.45 o8 -—-—28 
CE 
{CE 
OE 
tOE 
ACC tOH 
High Z (Note 1) -——_——— 
Output OC (( Valid Output 


Notes: 


WAVEFORM 


INPUTS 


Must be 
Steady 


May 
Change 
from H to L 


May 
Change 
from Lto H 


Don't Care, 
Any Change 
Permitted 


Does Not 
Apply 


OUTPUTS 


Will be 
Steady 


Will be 
Changing 
from Hto L 


Will be 
Changing 
from L to H 


Changing, 
State 
Unknown 


Center 

Line is High- 
Impedance 
“Off” State 


KS0000 10 


1. OE may be delayed up to tacc — toe after the falling edge of the addresses without impact on tacc. 17347A-9 


2. tor is specified from OE or CE, whichever occurs first. 
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Section 6 Programming 


Programming 


Programming Methodology ..................44. 
Flashrite Programming Flowchart 
DC Programming Characteristics 
Switching Characteristics and Waveforms 
Third-Party Programming Support 
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PROGRAMMING 


All of AMD’s CMOS EPROMs now utilize the fast Flashrite™ programming algorithm. 
Programming the 256K EPROM typically takes 4 seconds, the 1 Mbit EPROM 

16 seconds, and the 4 Mbit 1 minute. Bit locations may be programmed singly, in blocks 
or at random. 


PROGRAMMING METHODOLOGY 


Upon delivery or after each erasure, AMD’s CMOS EPROM has all bits in the “ONE” or 
HIGH state. “ZEROs” are loaded into the device through the procedure of programming. 


The programming mode is entered when 12.75 V + 0.25 V is applied to the Vpp pin, CE 
and PGM* are at Vi_, and OE is at Vin. 


For programming, the data to be programmed is applied 8- or 16-bits in parallel 
(depending upon the device organization) to the data output pins. 


The flowchart on the next page shows AMD's Flashrite programming algorithm. The 
Flashrite algorithm reduces programming time by using 100 us programming pulses and 
by giving each address only as many pulses as is necessary in order to reliably program 
the data. After each pulse is applied to a given address, the data in that address is 
verified. If the data does not verify, additional pulses are given until it verifies or the 
maximum pulse count is reached. This process is repeated while sequencing through 
each address of the device. This part of the algorithm is done at Vcc = 6.25 V to assure 
that each EPROM bit is programmed to a sufficiently high threshold voltage. 


Program Verify 

A program verify should be performed on the programmed bits to determine that they 
were correctly programmed. The verify should be performed with OE and CE at Vi, 
PGM* at Vin, and Vpp between 12.5 V and 13.0 V. 


Read Verify 


After the final address is programmed, a read verify on the entire EPROM is performed 
at Vco = Vep = 5.25 ¥. 


*Not all devices have the PGM pin. 
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Figure 6-1 Flashrite Programming Flowchart 


Voc = 6.25 V 
Vpp = 12.75 V 


Interactive 
Section 


Verify Section 


Device Failed 


Pass 


17061A- 
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Table 6-2 


DC Programming Characteristics 
(Ta = +25°C +5°C) (Notes 1, 2 and 3) 


Parameter 
' Symbol | Parameter Description Test Conditions 


Vin | Input HIGH Level fo 
VH 


Ta v 
[Vor | Output LOW Vokage During Very [To =2 — 
[Vor | Ourput HIGH Votage During Verty [lon=—e00nk | 24 |_| v_ 
[vk [A Amo Selectvotage | SSC*iSCS | ts | 
Toes | Vee Supply Current Program & Veriyy[ 

eee Ver Supply Curent (Program) | GE=VuGE=vn [| | 30] ma 
[veer | Flashrte Supply Vonage | 


Notes: 


1. Vcc must be applied simultaneously or before Vpp, and removed simultaneously or after Vpp. 


2. When programming an AMD CMOS EPROM, a 0.1 uF capacitor is required across Vpp and ground to 
suppress spurious voltage transients which may damage the device. 


3. Programming characteristics are sampled but not 100% tested at worst-case conditions. 


Switching Characteristics and Waveforms 


These programming switching characteristics and waveforms apply to the following 
AMD EPROM devices: Am27C64, Am27C 128, Am27C010, Am27H010, Am27LV010, 
Am27C1024, Am27C020, Am27LV020 and Am27C2048. 


Switching Programming Characteristics 
(Ta = +25°C +5°C) (Notes 1, 2 and 3) 


Symbols 
| JEDEC | Standard | Parameter Description 
Data Valid from OE 


Notes: 


1. Vcc must be applied simultaneously or before Vpp, and removed simultaneously or after Vpp. 


2. When programming the above devices, a 0.1 uF capacitor is required across Vpp and ground to suppress 
spurious voltage transients which may damage the device. 


3. Programming characteristics are sampled but not 100% tested at worst-case conditions. 
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Figure 6-2 Flashrite Programming Algorithm Waveform (Notes 1 and 2) 


Program Program Verify 
VIH 


tAH 


Data ‘ [ —Datain Stable In Stable {Data Out Valid ae Out 3 


V 
ial VIL 
t 
Vcc1 7 
Vcc 
Vcc 
tvcs 
VIH 
CE 
VIL 


tCES 
VIH Pee 


PGM 
VIL 
' ' tOE 
ue PW OES 
OE 
VIL 
Nalos: 17061A- 


1. The input timing reference level is 0.8 V for Vit and 2 V for Vin. 


2. toe and torp are characteristics of the device, but must be accommodated by the programmer. 
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These programming switching characteristics and waveforms apply to the following 
EPROM devices: Am27C256, Am27H256, Am27C040, Am27C400, Am27C4096 and 
Am27C800. 


Table 6-3 Switching Programming Characteristics 
(Ta = +25°C +5°C) (Notes 1, 2 and 3) 


Parameter 
Symbols 
| JEDEC | Standard — Parameter Description 


Notes: 
1. Vcc must be applied simultaneously or before Vpp, and removed simultaneously or after Vpp. 


2. When programming the above devices, a 0.1 uF capacitor is required across Vpp and ground to suppress 
spurious voltage transients which may damage the device. 


3. Programming characteristics are sampled but not 100% tested at worst-case conditions. 


Figure 6-3 Flashrite Programming Algorithm Waveform (Notes 1 and 2) 


VIH Program Program Verify 


Addresses 


= ae P 
~—- 


VIL 


Data ‘ Data in Stable b 
en ee 


' Data Out ) 
Valid 
iE 


tDFP 


Vpp 
Vcc 


Vcc1 


Vcc 
Vcc 
tvcs 
VIH 
CE VIL 
VIH el = 
OE VIL 


Notes: 17061A- 
1. The input timing reference level is 0.8 V for Vit and 2 V for ViH. 


2. toe and tprp are characteristics of the device, but must be accommodated by the programmer. 
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These programming switching characteristics and waveforms apply to the Am27C512 
and Am27C080 devices. 


Table 6-4 Switching Programming Characteristics 
(Ta = +25°C +5°C) (Notes 1, 2 and 3) 


Parameter 
Symbols 
JEDEC Parameter Description 


Vpp Setup Time 
[wes [wes] vec Seuptime Sid? | i as 
Data Valid from OE 


tGLEL OE/Vpp Recovery Time 


Notes: 
1. Vcc must be applied simultaneously or before Vpp, and removed simultaneously or after Vpp. 


2. When programming the above devices, a 0.1 uF capacitor is required across Vpp and ground to suppress 
spurious voltage transients which may damage the device. 


3. Programming characteristics are sampled but not 100% tested at worst-case conditions. 


Figure 6-4 Flashrite Programming Algorithm Waveform (Notes 1 and 2) 


VIH Program Program Verify 
a 


Valid 
OE/Vpp ’ 
VIL : 
t a] me 
VIH sia tAH 


Vcc 17061A- 


Notes: 
1. The input timing reference level is 0.8 V for Vit and 2 V for Vin. 


2. toe and tprp are characteristics of the device, but must be accommodated by the programmer. 
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THIRD-PARTY PROGRAMMING SUPPORT 
Recommended Vendors 


Advin Systems 


PILOT-U84 Programmer 
PILOT-U40 Programmer 
PILOT-145 Programmer 
PILOT-GCE Programmer 
PILOT-832D Programmer 


BP Microsystems 


BP-1200 Programmer 
CP-1128 Programmer 
EP-1132 Programmer 
EP-1140 Programmer 
EP-1 Programmer 


Data I/O Corporation 


2900 Programmer 
UniPak 2B Programmer 
BoardSite Programmer 
HandlerSite Programmer 
UniSite 40 Programmer 
$1000 Programmer 
3900 Programmer 


Elan Digital Systems Ltd 


132 Programmer 
142 Programmer 
232 Programmer 
532 Programmer 
832 Programmer 
840 Programmer 
928 Programmer 
932 Programmer 
940 Programmer 


Logical Devices 


ALLPRO 88/XR Programmer 
Husky Programmer 

GangPro-8+ Programmer 
GangPro-S Model II Programmer 


Stag Microsystems 


39M101 Programmer 
41M101 Programmer 
41M102 Programmer 
41M111 Programmer 
41M121 Programmer 
42M101 Programmer 
ZM3000 Programmer 
Orbit Programmer 
Solar Programmer 
Stratus-2 Programmer 
System 1040/84 Programmer 


Programming 
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PROGRAMMING UPDATE 


The following charts provide the latest information on programming support for AMD’s 
CMOS EPROMs from the following vendors: 


Advin Systems, Inc. 

BP Microsystems 

Data I/O Corporation 
Elan Digital Systems Ltd. 
Logical Devices 

Stag Microsystems 


These charts indicate the Versions as well as the Family code (where appropriate) that 
incorporates the FLASHRITE™ Programming Algorithm for all of their “popular” 
models. 
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Advin Systems 


Part Number PILOT PILOT PILOT PILOT PILOT 
Package -U84 -U40 -145 -GCE -832D 


Am27C64 
V10.42 V10.42 V10.42 V10.42 V10.43 
V10.42* V10.42* V10.42* V10.42* V10.43 


DIP 
Am27C128 
DIP V10.42 V10.42 V10.42 V10.42 V10.43 
PLCC V10.42* V10.42* V10.42* V10.42* V10.43 
Am27H256 
Am27C010 
V10.42 V10.42 V10.42 V10.42 V10.43 
V10.42* V10.42* V10.42* V10.42* V10.43 
DIP 
PLCC 


PLCC 
Am27C256 
DIP V10.42 V10.42 V10.42 V10.42 V10.43 
PLCC V10.42* V10.42* V10.42* V10.42* V10.43 
DIP V10.42 V10.42 V10.42 V10.42 V10.43 
PLCC V10.42* V10.42* V10.42* V10.42* V10.43 
Am27C512 
DIP V10.42 V10.42 V10.42 V10.42 V10.43 
PLCC V10.42* V10.42* V10.42* V10.42* V10.43 
DIP 
PLCC 
Am27H010 
V10.42 V10.42 V10.42 V10.42 V10.43 
PLCC V10.42* V10.42* V10.42* V10.42* V10.43 
Am27C100 
DIP V10.42 V10.42 V10.42 V10.42 V10.43 
V10.42* V10.42* V10.42* V10.42* V10.43 
V10.42 V10.42 V10.42 V10.43 
V10.42* V10.42* V10.42* V10.43 


Am27C1024 


DIP 
PLCC 
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Table 6-6 Advin Systems (continued) 
Version 


Part Number PILOT PILOT PILOT PILOT PILOT 
Package -U84 -U40 -145 -GCE -832D 


Am27C020 
DIP V10.42 V10.42 V10.42 V10.42 
PLCC V10.42* V10.42* V10.42* V10.42* 


Am27C2048 


DIP V10.42 V10.42 V10.42 
PLCC V10.42* V10.42" V10.42* 


Am27C040 


DIP V10.42 V10.42 V10.42 
PLCC V10.42* V10.42* V10.42* 


Am27C400 


DIP V10.42 V10.42 V10.42 
PLCC 


Am27C4096 


DIP V10.42 V10.42 V10.42 
PLCC V10.42" V10.42" V10.42" 


Notes: 
1. Information listed above applies for all speed grades of that particular device/package. 


2. Programmer models PILOT-U84, PILOT-U40, PILOT-145 and PILOT-GCE are single socket programmers 
whereas PILOT-832D is a gang programmer. 


3. Programmer model PILOT-GCE does not support the X16 organizations. 


4. PLCC packages for all devices (marked with an *) for the following programmers: PILOT-U84, PILOT-U40, 
PILOT-145 and PILOT-GCE require separate modules. These modules are listed below: 


PX-32 32-pin PLCC (X8 organizations) 
PX-44 44-pin PLCC (X16 organizations) 
5. For further information please contact Advin Systems directly at (408) 243-7000. 
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Table 6-7 BP Microsystems 
Version (DIP Packages only) 


PartNumber | BP-1200 | cp-1128 | eP-1140 | EP-1132_ | EP 
fama7coro_ | v2.05 | | v2.05 | v2.05 

fama7Ho1o | v2.05 | | vos | ves | 
fama7cio0_ | va05 | | v0 | ves | 
pAma7cio24 | v2.05 | | vo 
fAm27co2zo | v2.05 | v5] | 
pama7c2o4a_ | v2.05 | | vos | | 
fama7coao__| v2.05 | | vos | v2.05 | 
fame7caoo | vos | | 

pama7caos [| | 


Notes: 
1. Information listed above applies for all speed grades of that particular device/package. 
2. There is a reason for the ’blanks” above due to the fact that each module serves a specific DIP Package 


Pin-count(s): 
Model Package Pin-Count 
BP-1200 28, 32 and 40 pins 
CP-1128 28 pin 
EP-1140 28, 32 and 40 pins 
EP-1132 28 and 32 pins 
EP-1 28 pin 


3. All LCC/PLCC packages require adapters. These adapters are common for all programmers. Please 
contact BP Microsystems directly for availability of these adapters. 


4. For further information please contact BP Microsystems directly at (713) 461-9430. 
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Data I/O 


Version (Family Code) 


V1.0 (D6) 
V1.4 (D6) 


Part Number 
Package 


Am27C64 


DIP 
PLCC 


Am27C128 


DIP 
PLCC 


Am27C256 


DIP 
PLCC 


Am27H256 


DIP 
PLCC 


Am27C512 


DIP 
PLCC 


Am27C010 


DIP V1.0 (D6) V24 (5C) V3.6 (D6) 
PLCC V1.2 (D6) V/24 (5C) V3.6 (D6) 


Am27H010 
DIP V1.4 (D6) V24 (5C) V3.6 (D6) 
PLCC 
el Se a ee 
DIP V1.0 (D6) V20 (D6) 3.6 (D6) 


Am27C1024 


DIP V1.0 (5F) V18 (5F) 
PLCC V1.5 (5F) V25 (5F) 


23 (5C) 
24 (5C) 


V3.6 (D6) 
V3.6 (D6) 


V1.0 (11D) 
V1.5 (D6) 


V23 (5C) 
V25 (5C) 


V3.6 (D6) 
V3.6 (D6) 


V1.0 (5C) 
V1.4 (5C) 


V23 (5C) 
V24 (5C) 


V3.6 (5C) 
V3.6 (5C) 


V1.7 (1DF) 27 (D6) V3.6 (1DF) 


V1.0 (5E) 
V1.4 (5E) 


V/23 (5E) 
V24 (5E) 


V3.6 (5E) 
V3.6 (5E) 


V3.6 (5F) 
V3.6 (5F) 
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Table 6-8 Data I/O (continued) 


Version (Family Code) 


Part Number 
Package UNIPAK 2B 
Am27C020 
DIP V1.0 (D6) V19 (D6) V3.6 (D6) 
PLCC 
Am27C2048 
DIP V1.1 (5F) V21 (5F) V3.6 (5F) 
PLCC V1.9 (5F) 
(5C) 


Am27C040 | 
DIP V1.3 (D6) V23 V3.6 (D6) 
PLCC 


Am27C400 


DIP V2.0 (5F 
PLCC 


fe 
Am27C4096 
DIP 139 
PLCC 15 


Notes: 
1. Information listed above applies for all speed grades of that particular device/package. 


2. The Am27H010 can be programmed by manually entering the pinout code for the Am27C010, as the sili- 
con signature for these devices are the same. 


3. The Am27H256 can be programmed by manually entering the pinout code for the Am27C256, as the sili- 
con signature for these devices are the same. 


4. All AMD EPROMs not specifically supported by Data I/O can be programmed using Intel’s Quick-Pulse™ 
Programming algorithm. Intel’s pin-out code must be manually entered as “Autoselect” will not work. 
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Data 1/0 (continued) 


Version (Family Code) 


V3.2 (D6) 
V3.3 (D6)* 


Part Number 
Package 


Am27C64 


DIP 
PLCC 


Am27C128 


DIP 
PLCC 


Am27C256 


V19 (B5C) 
V19 (B5C) 


V1.0 (D6) 
V1.0 (D6) 


V3.2 (D6) 
V3.4 (D6)* 


V/19 (B5C) 
V20 (BSC) 


V1.0 (D6) 
V1.0 (D6) 


DIP V3.2 (5C) V18 (B5C) V1.0 (5C) 
PLCC V3.3 (5C)* V20 (B5C) V1.0 (5C) 
Am27H256 
DIP V3.6 (1DF) V23 (B5C) V1.0 (1DF) 
PLCC 
Am27C512 
DIP V3.2 (5E) V19 (B5E) V1.0 (5E) 
PLCC V3.3 (5E)* V22 (B5E) V1.0 (5E) 


Am27C010 


DIP V2.7 (D6) V15 (DSC) V1.0 (D6) 
PLCC V3.1 (D6)* V20 (DSC) V1.0 (D6) 


Am27H010 
PLCC 

foro Ps a re 
DIP V2.7 (D6) V14 (C5C) V1.0 (D6) 


Am27C1024 


DIP V2.5 (5F) 
PLCC V3.4 (5F)* 


V17 (5F) 
V20 (5F) 


V1.0 (5F) 
V1.0 (5F) 
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Data I/O (continued) 


Version (Family Code) 


V2.6 (D6) V13 (D5C) V1.0 (D6) 
DIP V3.0 (5F) V16 (E5F) V1.0 (5F) 
PLCC V3.8 (5F)* 24 (E5F) 
Am27C040 
DIP V3.2 (D6) V19 (FD6) V1.0 (D6) 
PLCC 


Am27C400 
V3.9 (5F) V26 (F5F) V1.4 (5F) 


DIP 

PLCC 
V3.9 (5F) V26 (F5F) 
V4.0 (5F) V26 (F5F) 


Part Number 
Package 


Am27C020 


DIP 
PLCC 


Am27C2048 


Am27C4096 


DIP 
PLCC 


V1.4 (5F) 
V1.5 (5F) 


Notes: 
1. Information listed above applies for all speed grades of that particular device/package. 
2. UNISITE 40 requires an optional PinSite Programming Module for PLCC Packages (marked with an *). 


3. The 3900 programmer model requires an optional PLCC Package Base as it uses the Universal Package 
System™. 


4. The Am27H010 can be programmed by manually entering the pinout code for the Am27C010, as the sili- 
con signature for these devices are the same. 


5. The Am27H256 can be programmed by manually entering the pinout code for the Am27C256, as the sili- 
con signature for these devices are the same. 


6. All AMD EPROMs not specifically supported by Data I/O can be programmed using Intel’s Quick-Pulse™ 
Programming algorithm. Intel’s pin-out code must be manually entered as “Autoselect” will not work. 
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Table 6-9 ELAN 
Version 


Adapter 


Part Number LEC PLCC 


Am27C64 
Am27C128 
Am27C256 
Am27H256 
Am27C512 
Am27C010 
Am27H010 
Am27C1024 
Am27C020 
Am27C2048 
Am27C040 
Am27C400 
Am27C4096 


Notes: 
1. Information listed above applies for all speed grades of that particular device/package. 


2. There is a reason for the “blanks” above due to the fact that each ZIFPAK model serves a specific DIP 
Package Pin-count (s) : 


Model DIP Package Pin-Count 
142 28, 32 and 40 pins 

928 28 pin 

132, 232, 532, 832 and 932 28 and 32 pins 

840 and 940 40 pin 


3. All LCC and PLCC Packages require the specific adapter listed. Each adapter supports all ZIFPAK models 
listed for a specific device. 


4. The Am27H010 can be programmed by manually entering the pinout code for the Am27C010, as the sili- 
con signature for these devices are the same. 


5. The Am27H256 can be programmed by manually entering the pinout code for the Am27C256, as the sili- 
con signature for these devices are the same. 
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Table 6-10 Logical Devices 
Version 


Part Number ALLPro GangPro-S 
Package 88/XR Mode! Il 
Am27C64 
DIP V2.1 ; V1.0 
PLCC V2.1 V1.0* 
Am27C128 
DIP V2.1 : V1.0 
PLCC V2.1 : V1.0* 
Am27C256 
DIP V2.2 
PLCC V2.2 
Am27H256 
DIP V2.2 
PLCC V2.2 


Am27C512 
DIP V2.2 
PLCC V2.2 
Am27C010 
DIP V2.2 
PLCC V2.2 
Am27H010 
DIP V2.2 
PLCC V2.2 


DIP 
PLCC 
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Table 6-10 Logical Devices (continued) 
Version 
Package 88/XR Husky -8+ Model Il 
Am27C020 


DIP 
PLCC 


Am27C2048 


DIP 
PLCC 


Am27C040 


DIP 
PLCC 


DIP 
PLCC 


Notes: 
1. Information listed above applies for all speed grades of that particular device/package. 
2. The ALLPRO programmer model has PLCC Package programming capability. 


3. The programmer models HUSKY and GANGPRO-8+ need separate adapters for PLCC Packages. 
These adapters are not currently offered by Logical Devices and need to be procured from third-party 
vendors. Please contact Logical Devices for additional information on these adapters. 


4. The programmer model GANGPRO-S MODEL II needs a separate adapter - OPTGP2-E32 — for 32-pin 
PLCC Packages and is currently offered directly by Logical Devices. 44-pin PLCC Packages are currently 
not supported on this programmer. 


5. The Am27H010 can be programmed by manually entering the pinout code for the Am27C010, as the sili- 
con signature for these devices are the same. 


6. The Am27H256 can be programmed by manually entering the pinout code for the Am27C256, as the sili- 
con signature for these devices are the same. 


7. For further information please contact Logical Devices directly at (305) 974-0967. 
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Stag Microsystems 


Software Revision 


Pin-Out 
Code 41M121 


Part Number 
Package 


Am27C64 


DIP 
PLCC 


Am27C128 


DIP 
PLCC 


Am27C256 


DIP 
PLCC 


Am27H256 


DIP 
PLCC 


Am27C512 


DIP 
PLCC 


Am27C010 


DIP 
PLCC 


Am27H010 


DIP 
PLCC 


Am27C1024 | 9FF1 
DIP 10.0 
PLCC 10.0? 
Am27C020 9FE2 
7.0 8.0 
8.0' 


DIP 
PLCC 


Programming 6-21 


cl AMD 


Table 6-11 
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Stag Microsystems (continued) 
Software Revision 
Pin-Out 
Code 
DIP 


OFF2 
1A 
PLCC 11.1* 
Am27C040 O9FE4 
DIP 10.0 7.0 70 
PLCC . 
Am27C400 
DIP 
OFF4 
113 
11.37 
Notes: 


PLCC 
Am27C4096 
1. Information listed above applies for all speed grades of that particular device/package. 
2. There is a reason for the “blanks” above as each module serves a specific package and pin-count(s): 


Part Number 
Package 


Am27C2048 


DIP 
PLCC 


Model Package Pin-Count 
39M101 DIP 28, 32 and 40 pins 
41M101 DIP 28 and 32 pins 
41M102 DIP 40 pin 

41M111 LCC/PLCC 32 pin 

41M121 LCC/PLCC 32 pin 

42M101 DIP 28 and 32 pins 
ZM3000 (UNIVERSAL) All All 


3. PLCC Packages require separate adapters. The Legend for these adapters is as follows: ' requires 
Zs3001 Adapter, * requires Zs3009 Adapter. 


4. The Am27H010 can be programmed by manually entering the pinout code for the Am27C010, as the sili- 
con signature for these devices are the same. 


5. The Am27H256 can be programmed by manually entering the pinout code for the Am27C256, as the sili- 
con signature for these devices are the same. 


6. For further information please contact Stag Microsystems directly at (408) 988-1118 in the U.S. and 
707-332148 in the U.K. 
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Stag Microsystems (continued) 


Software Revision 


PartNumber | __Orbit___—|_—Solar_—i|_—Stratos2__|_ System 1040/84 _ 
pama7Hase | | 
famaresi2_ | 37 TO tt 
fama7Horo | ttt 
pama7cio2a | 37 | 2 tt 
fama7cozo_ | 37] tO tt 
fama7caoas | | ttt 
pamavcoan | Ett 
fama7caoo | 
fama7caoe [| Pt 


Notes: 
1. Information listed above applies for all speed grades of that particular device. 


2. The Am27H010 can be programmed by manually entering the pinout code for the Am27C010, as the sili- 
con signature for these devices are the same. 


3. The Am27H256 can be programmed by manually entering the pinout code for the Am27C256, as the sili- 
con signature for these devices are the same. 


4. For further information please contact Stag Microsystems directly at (408) 988-1188 in the U.S. and 
707-332148 in the U.K. 
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he non-volatile memory mar- 
ket, long the bastion of the 
UV EPROM, has been fis- 
sured with the recent emer- 
gence of in-system repro- 
grammable flash memories 
as a viable technology. To- 
day, both EPROMs and flash 
memories coexist and they 
will continue to run parallel 
paths, with the choice of 
technology influenced by the 
requirements of the end 
product. 

Flash memories were born 
of the marriage between 
EPROM and E?PROM devices. Flash in- 
corporates the same programming capabili- 
‘ty as an EPROM with the added benefit of 
E?PROM-like electrical erasability, so it 
can be reprogrammed without removing it 
from the circuit board. This makes flash an 
ideal choice for applications that require in- 
system reprogrammability. While the same 
benefit can be obtained from either 
E?PROM or battery-backed SRAM, flash 

memoriés are less expensive than both. 
In light of the projected rapid growth in 
demand for flash, the product-development 
plans announced by the ever-increasing 
number of vendors, and the recent public 
announcements by some large vendors— 
who have stated that their strategy is to 
“de-emphasize” EPROMs in favor of flash 
memories—the future of EPROMs has be- 
come unclear. This has caused some confu- 
sion in the memory marketplace. Technical 
factors such as scalability, die cost, erasure 
and package considerations—as well as 
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market-based factors such as demand, ap- 
plications and features—factor into the de- 
cisions to build and use either EPROM or 
flash products. 

EPROMs and flash memories will coex- 
ist with the choice of technology influenced 
by the requirements of the end product as 


used by the customer. While some vendors 
have stated that flash memories are more 
scalable than EPROMs with the addition of 
double-layer metal,even down at 0.5-mi- 
cron geometries, Advanced Micro Devices 
Inc. sees no need for multilayer metal for 
EPROMs. AMD’s single-layer metal pro- 
cess for EPROMs using 0.5-micron tech- 
nology not only will provide the high densi- 
ty—up to the 16-Mbit level—but is also 
capable of generating the smallest die size 
and highest performance in the industry. 

It is a fact that, at the same density, the 
flash-memory die is more expensive than 
an EPROM because it has the slightly larg- 
er cell size required to support high endur- 
ance. Also, the flash process complexity is 
greater due to additional masking steps, 
and it requires longer test times to perform 
electrical erasure in the tester, as opposed 
to UV-erase in an oven. 

Flash pricing today remains at a multiple 
of EPROM. However, flash pricing will 
continue to drop until it settles at around a 
20 percent to 30 percent premium over a 
comparable EPROM. Memory designers 
are not going to increase the cost of their 
systems by using flash when there is no need 
for future reprogramming. In these designs, 
reprogrammability does not represent value 
to the customer. Consequently, flash tech- 
nology will not ubiquitously replace OTP 
EPROM designs. 

The market’s demand for various price/ 
performance products supports the coexis- 
tence of both EPROM and flash technology. 

There is no question that flash technol- 
ogy has already reserved a bright spot in 
the history of non-volatile memories. In 
some designs, however, EPROM and 
flash memories can coexist comfortably. 


Woe, RIES: 


Making EPROM/fash 
trade-olis 


Laser-printer designs are becoming com- 
modity-oriented items. Memory-design 
requirements are dictated by the pages- 
per-minute output of the printer. Mem- 
ory designers can make a trade-off be- 
tween designing interleaved systems 
with slower/less expensive devices or 
non-interleaved systems using faster/ 


‘ higher-cost devices. The software re- 


quirements for these systems are also 
fairly straightforward. Firmware that 


typically does not change in this system 


are the PCL-5 and/or Postscript engine- 
control codes. 

In addition, the code for font types 
does not typically change. The density 
requirements for this code range from 2 
to 4 Mbytes of storage, depending on the 
font types available and the number of 
scaling options. EPROMs instead of 
ROMs are used to provide manufactur- 
ing flexibility. The EPROMs are pro- 
grammed just-in-time, depending on 
the printer engine and font options 


Datar Lalvani holds a BSEE from the Uni- 
versity of Madras, India, and an MBA from 
the Wharton Graduate School of Business, 
University of Pennsylvania. Kurt Wolf holds 
a BSEE from the University of Michigan. 


Copyright© 1991 by CMP Publications, Inc. 
Reprinted from Electronic Engineering Times 
with Permission. 
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SEMICONDUCTOR MEMORIES: 


Choosing flash or EPROM 


Continued 
required for that day’s manufac- 


turing run. Flash memory is then 


incorporated as an option that al- 
lows end users to store custom- 
ized fonts or screen images in the 
printer. This eliminates the repet- 
itive delay associated with trans- 
ferring the bit-map-generated im- 
ages between the computer and 
printer. This decrease in produc- 
tivity is eliminated when the code 


is resident on the printer in flash 
memory, a clear example of a 
very high-volume product that re- 
quires both high-density EPROM 
and flash-memory devices. 

Each technology is employed to 
take advantage of its strengths. 
OTP EPROMs are used in the 
most cost-sensitive portion of the 
memory system where the code 
typically does not change once the 
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system is shipped. OTP EPROMs 
also allow for smooth transitions 
between manufacturing runs that 
incorporate different printer en- 
gines and/or font type options. 

The higher-priced flash devices 
provide customers with the ability 
to personalize their systems. The 
value of this functionality more 
than offsets the incremental cost 
of the devices. 
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PHYSICA DIMONSIONS .6ciciccscrcucnes es dee awteeeeeesias beaueuues 8-1 
CDV028 26-Pii Ceram DIP oo es cvcdk cuswveeundannns tan eunea wave 8-3 
CDV0S2 32-Pin'Ceramic DIP 26.6.0 cscdancavawctanavus vastwans eines 8-3 
COVGdO 40-Pin Ceramic DIP occas acad ee cae ee e6 ade eee eeesn sass 8-4 
CDV042 42-PinCeramic DIP ............. ccc ccc cc eee eee eee 8-4 
CLV044 44-Pin Square Leadless Chip Carrier ....................0.8. 8-5 
PD 028 28-Pin Plastic Dual In-Line Package ....................005. 8-6 
PD 032 32-Pin Plastic Dual In-Line Package .....................05. 8-6 
PD040 40-Pin Plastic Dual In-Line Package ........................ 8-7 
PD 048 48-Pin Plastic Dual In-Line Package .....................04. 8-7 
PL032 32-Pin Rectangular Plastic Leaded Chip Carrier ............... 8-8 
PL044  44-Pin Rectangular Plastic Leaded Chip Carrier ............... 8-8 
TS032 32-Pin Thin Small Outline 2.20 ccscscacesvessvneen seven cvaes 8-9 


*For reference only. BSC is an ANSI standard for Basic Space Centering. 
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CbDV028 
28-Pin Ceramic DIP (measured in inches) 


.050 100 
065 BSC 


TOP VIEW 


—e| |< 
as MAX 5/18/92 cdc 
SIDE VIEW END VIEW 
CDV032 


32-Pin Ceramic DIP (measured in inches) 


045 100 .005 
065 BSC MIN 
TOP VIEW 
.008 
160 4 018 
.220 .015 
.200 


a ___.s00__,| 
.014 -600 O11 Cov032 


026 BSC 5/18/92 c de 


SIDE VIEW END VIEW 
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CDV040 
40-Pin Ceramic DIP (measured in inches) 


045 100 .005 
065 BSC MIN 
TOP VIEW 


<a |. 00__, | 
.014 -600 CONT CDVvoso 
5/5/93 ae 


026 BSC 
SIDE VIEW END VIEW 


CDV042 
42-Pin Ceramic DIP (measured in inches) 


045 100 .005 
065 BSC MIN 
TOP VIEW 


.160 t 

.220 .015 
125 f .060 
.200 


| 17734B 
.014 600 __ 4 CO11 CDV042 


.026 BSC 5/5/93 ae 


Note: SIDE VIEW END VIEW 
Package in development. 
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CLV044 
44-Pin Square Ceramic Leadless Chip Carrier 
(measured in inches) 


.050 
BSC 


‘015 BOTTOM VIEW sided 


640 
.660 = 
088 


.040 X 45° REF. (3x) 625 . 
ae | BSC | 


4 ~ 


Pa UV Lens 
640 .625 
.660 BSC 
Index Corner 
Jy~ -020 X 45° REF. 
PLANE 2 —»| Cas CLVo4a 
SIDE VIEW PLANE 1 ow 
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PD 028 
28-Pin Plastic Dual In-Line Package (measured in inches) 


045 .090 
065 110 
TOP VIEW 
.140 
225 
.120 
.160 
—>| he — a | 
a 4 : or C75 PD 028 
.022 700 1/21/93 cde 
SIDE VIEW END VIEW 
PD 032 
32-Pin Plastic Dual In-Line Package 
065 110 MIN 
TOP VIEW .600 
140 -008 
225 ots 015 
120 “Ft 060 
160 4 
coe 
014 L630, | 12146B 
: CJ75 PD 032 
022 inde 1/21/93 ¢ de 
SIDE VIEW END VIEW 
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PD 040 
40-Pin Plastic Dual In-Line Package (measured in inches) 


| 2.040 
2.080] 


TOP VIEW 


014 ot oie PD 040 
022 -700 1/21/93 c de 


SIDE VIEW END VIEW 


PD 048 
48-Pin Plastic Dual In-Line Package (measured in inches) 


TOP VIEW 600 
.140 .008 
2051 0 TARA Wt ots O15 
060 
120 . 
iB cio 
7 
014 .630 06566D 
022 -/00 Toro ede. 
SIDE VIEW END VIEW 
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PL 032 


32-Pin Rectangular Plastic Leaded Chip Carrier 


(measured in inches) 


.050 
REF 


042 
.048 


hon 


.032 


585 547 
595 .553 


AAT 
.453 
485 
.495 


TOP VIEW 


PL 044 


44-Pin Square Plastic Leaded Chip Carrier (measured in inches) 


685 650 
.695 .656 


TOP VIEW 


Physical Dimensions 


¥ ope 


.032 


300 .390 
REF .430 


080 


.095 06971D 
CJ48 PL 032 
1/21/4893 c dc 
SIDE VIEW 


.020 
MIN 


I 


; 


I 


ive 


500 .590 
REF .630 


JUUUUUUL 


\t 


-009 


06752F 
CJ48 PL 044 
1/21/93 c dc 


SIDE VIEW 
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TS 032 
32-Pin Thin Small Outline (measured in inches) 


ogg t 


.20 
.30 


oO 


9|o 
[E 
on 


oO 
nN 
on 


—4o.10 
Lf 0.20 
0.25 END VIEW 0.45 Ci 82 TS 032 
0.75 1/21/93 c de 


*For the standard form/pin-out, the pin one is a round dimple. For the reverse form/pin-out, an inverted triangle will be 
marked here indicating pin one. 
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Columbus — DOLFUSS ROOT & CO .............. (614) 885-4844 
Westlake - DOLFUSS ROOT & CO............... (216) 899-9370 
PENNSYLVANIA 
RUSSELL F. CLARK CO., INC. ue (412) 242-9500 
PUERTO RICO 
COMP REP ASSOC, ING cnccccsesisccsessascesesssceses (809) 746-6550 
UTAH 
Front Range Marketing .................ccccceeeeseee eens (801) 288-2500 
WASHINGTON 
ELECTRA TECHNICAL SALES. ............00...... (206) 821-7442 
WISCONSIN 
Brookfield — INDUSTRIAL 
REPRESENTATIVES, ING .cscsscvecssssscisescccesssesssis (414) 574-9393 
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ADVANCED 

MICRO 

DEVICES, INC. 

901 Thompson Place 
P.O. Box 3453 
Sunnyvale, 

California 94088-3453 
(408) 732-2400 

TWX: 910-339-9280 
TELEX: 34-6306; 


APPLICATIONS HOTLINE & 
LITERATURE ORDERING 
USA (800) 222-9323 

USA (408) 749-5703 

JAPAN 011-81-3-3346-7561 
UK & EUROPE 44-(0)256-811101 
TOLL FREE 

USA (800) 538-8450 
FRANCE 0590-8621 
GERMANY 0130-813875 
ITALY 1678-77224 
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